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To understand why $6,843 is a fair price 
to pay for VAF kit speakers, read 580 words 
from a violinist who can’t use a screwdriver. 


The following is an excerpt from a review which appeared in 
Audio Video Lifestyle Consumer Guide 99 by Sian O’Neale. 


“Phillip Vafiadis is the creative talent behind the brand 
and his aim with VAF Research is to market kit 
loudspeakers of uncompromising quality at the serious end 
of the hi-fi market. 

The VAF range is priced from $312 a pair right up 
to $8,863 a pair*, so we're talking serious money here for 
serious equipment. 

We at AVL magazine have been particularly impressed 
with DC-X series. 

These kit loudspeakers are not the standard packages 
from consumer electronics stores. In fact, you won’t find 
these products in any store. The company prefers to cut out 
the middle-men and save buyers money, so every product is 
available factory-direct. 

The VAF Signature series includes the Signature 
1-66 and 1091 loudspeakers. Taking delivery of the 120kg 
1-66 floorstanding speakers is something of an experience; 

I have never seen such an imposing crate for a pair of 
loudspeakers before. Fortunately my brother Crispin is 
capable with the screwdriver and we took out the massive 
1-66s. You will need quite a bit of muscle and help to unpack 
these speakers and get them where you want them. The 
engineering and attention to finish that has gone into these 
fully assembled VAF Research 1-66s is simply awesome. 

These elegant but powerful looking loudspeakers come 
with removable velcro attached grilles in a 3-way design; a 
210mm hard paper bass driver with solid copper phase plugs 
and a 25mm double chamber sonotex dome tweeter with a 
pure silver wire voice coil. Turn the speakers around and 
you have very high quality gold plated binding posts which 
allow for bi-wiring and tri-wiring. 

The same meticulous attention to detail and build 
quality also goes into the smaller 1-91 models, three of 
which are presented as left and right rear surrounds and a 


* Figures amended to reflect current pricing. 


centre channel speaker for home theatre use (which has a 
custom-designed grille for a centre channel speaker). 

But the 1-91 loudspeakers have been designed to also 
perform as high quality studio monitors with the same 
superb sound as the 1-66s. 

The speakers were designed to be used close to a rear 
wall and that’s how customers use them, ideally 15cm-40cm 
from the nearest wall. But I think the speakers sound better 
when they can breathe more easily. Find the right position 
for the room and you will be richly rewarded. 

The big VAFs deliver a stunning soundstage which is 
wonderfully insightful and involving. Large scale orchestral 
works have a level of depth and accuracy that only the best 
loudspeakers can manage. 

As a violinist, I am often left unimpressed with the 
sound of the violin through so many loudspeakers 
(even high-end models), but here the presentation is accurate 
and engrossing. Instrument separation between different 
members of the orchestra is faultless. 

This is particularly obvious when listening to Hans 
Zimmer’s evocative soundtrack for The Thin Red Line in 
which quiet, gentle music provides so much power and 
atmosphere. 

As a system for home theatre, together with the smaller 
satellite 1-91s, VAF has assembled an incredible system. Bass 
extension from the 1-66s is awesome; deep and thrilling, 
which is ideal for action blockbusters such as Speed, Twister 
or Titanic (you don’t just 
watch the ship sink - you feel 
it through the floorboards). 
The centre channel speaker 
locks dialogue firmly into 
place and steers the sound 
with maximum impact; 
dialogue in Speed comes 
across as frantic as the 


driving. Full marks.” 
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For the entire transcript of this review or information on our 14 models 
contact VAF Research and ask for your copy of “What the Critics Say”. 


Free call 1800 818 882. Email vaf@vaf.com.au or surf www.vaf.com.au 


VAF Research 52-54 North Terrace, Kent Town, South Australia 5067 
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PUBLISHER’ S LETTER 


Electronics Australia 
copyright will not be lost 


A number of readers have expressed their 
sadness at the passing of “Electronics Australia” 
magazine, which was briefly mentioned in last 
month’s editorial. In truth, I had very mixed 
feelings about it myself. On the one hand, it has 
been a tough competitor for SILICON CHIP, ever 
since we started in 1987 and now that it has 
gone, we have the field to ourselves. On the 
other hand, I and four other people on the 
SILICON CHIP staff, (Greg Swain, John Clarke, 
Ross Tester and Jim Rowe) all spent a great 

many years happily working for Electronics Australia and we read it for 
many more years, so a major part of our working lives has gone. 


Still, it is not all bad. Following the demise of EA, quite a few people 
suggested that we should make an attempt to ensure that all the archive 
material and the EA website (www.electronicsaustralia.com.au) was pre- 
served. And over the last few months we have had increasing numbers of 
enquiries about EA projects, photostat copies, etc. So in fact, before last 
month’s issue went to press, we approached the publishers of EA to 
purchase all the copyright pertaining to EA, ETI and related titles and the 
above-mentioned website and domain name. This has now been accom- 
plished, although at the time of writing, the material had not yet been 
transferred to us. 


What this means for the immediate future is that the material on the EA 
website will be preserved and will be ultimately linked to the SILICON CHIP 
website. And since we now own the copyright, we will be able to provide 
photostats of articles in Electronics Australia. The charge for this service 
will be $8.80, including postage. 


Unfortunately, we will not be in a position to offer technical assistance 
with EA projects — we simply do not have the time or any familiarity with 
the designs of past EA projects. Nor will we initially be able to suggest EA 
projects when readers enquire about particular circuit applications — again, 
we simply do not have a detailed familiarity with what has been published 
over the past 15 years in EA. That will come. 


Importantly though, all the material that has been published over the life 
of Electronics Australia, going right back to the 1920s and the days of 
Wireless Weekly, and all the material associated with Electronics Today 
International (ETI), will be preserved. Ultimately, some of it may be repub- 
lished. 


Thanks to all those readers who have emailed, phoned and written in 
with messages of support and requests that we do not change our format. We 
greatly appreciate your comments and we will continue to strive to be the 
world’s best electronics magazine. 


Leo Simpson 
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MAILBAG 


VideoScope improved 
with rack and pinion 


I loved the VideoScope project in 


the October 2001 issue of SILICON CHIP. 
I just could not wait to get it up and 
going. However, I changed a few things 
for my own convenience. I used a rack 
and pinion from an unused camera 
tripod and turned a small wooden 
stand to fit a glass dish. 

This makes focusing far easier. I 
study and collect ants and only need 
low magnification, 80-120. Other im- 
provements would be a bellows be- 
tween lens and CCD camera. I only 
used a B&W camera but was amazed 
at the picture quality. Top project! 

G. Reynolds, 

Wynnum North, Qld. 


Critical transistors 

I recently assembled a kit for your 
Ultra-Low Distortion Amplifier (de- 
scribed in March 2000) and in bench 
testing the finished product discov- 
ered the following. Distortion at su- 
personic frequencies was chronic and 
the waveform was covered in spuri- 
ous garbage that would do awful things 
to many tweeters! 

On further tests it was found that 
there was a definite 2nd pole to the 
frequency response that was not ex- 
plainable from the circuit design. 

The output devices supplied were 
genuine Motorola so suspicion fell on 
the MOSPEC-branded MJE15030/31 
driver transistors. They were removed 
and tested and found to bear no rela- 
tionship to quoted specs. Gain was 
very low, Vbe was erratic and F; was 
in the kHz region! 

Replacing them with a reliable 
branded type completely cleared the 
problems, giving clean waveforms 
well beyond 100kHz. As kit suppliers 
no doubt buy these devices in by the 
truckload, I imagine there could be a 
lot of substandard performing (if not 
dangerously unstable) amplifier kits 
in the field by now. Hope this alert is 
of use. 

Kerry Williams, RMIT University, 

Dept. of Applied Physics, 

Bundoora, Vic. 

Comment: this is correct - you must 
use genuine Motorola or On Semicon- 
ductor devices for the MJ15030/31 
driver transistors in the Ultra-LD power 
amplifier. These same comments ap- 


* 650 page site 


* Full shopping cart facility 


« Secure site (credit cards etc). 


« Prompt delivery 
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ply to the power amplifiers used in 
the Ultra-LD 2 x 100W RMS Stereo 
Amplifier. 


Concern for copyright 

Iam responding to your editorial in 
the December 2001 issue. I guarantee 
you that I have never photocopied 
your magazine. Not so long ago my 
wife Pip was leaning over my shoul- 
der to read an article and I instantly 
closed the magazine and said she 
would have to buy her own copy. 

By the way, how about doing some 
interesting investigation. 3-pin mains 
plugs like those we have in Australia 
seem to be the same as used in parts of 
China, New Zealand and Argentina. 
Where did our 3-pin plug and socket 
design come from and why are they 
the same as used in those other coun- 
tries? 

Dick Smith, 

Terrey Hills, NSW. 


Transformer power rating for 
half-wave rectification 

In the “Ask Silicon Chip” pages of 
the November 2001 issue, a reader 
asked why the transformer power rat- 


K&W HEATSINK EXTRUSION. SEE OUR WEBSITE FOR 


THE COMPLETE OFF THE SHELF RANGE. 
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ing for a centre-tapped two-diode rec- 
tifier is 1.4 times that for an equiva- 
lent full-wave bridge rectifier, as noted 
in an ARRL handbook. You responded 
that the “VA rating” would be the 
same either way. 

Vague recollections of my undergrad 
days percolated up as I read the letter 
and your response and I do believe 
the handbook is correct. For a given 
output voltage (V) and current (I) into 
a resistive load, a centre-tapped two- 
diode rectifier must be rated at a total 
1.4 times average power: each wind- 
ing is conducting only half of each 
cycle, which means that the RMS 
power in each winding is halved or 
0.5x 1.4 x VI. 

However, the total transformer rat- 
ing (ie, both windings) would be 2(0.5 
x 1.4.x VI) =1.4VI, or 1.4 times that for 
a bridge. So the centre-tapped con- 
figuration saves cents on the diodes 
but costs dollars on the transformer. I 
can’t imagine it ever being used out- 
side of academic study. 

Ben Low, 

via email. 


Comment: in responding to the ques- 
tion we did not consider a resistive 
load since that is extremely rare. We 
considered it only for a capacitor-in- 
put power supply where the rectifier 
duty cycle, for both full wave and 
centre-tap configurations, is typically 
around 10% or less. This makes the 
50% duty cycle consideration of a 
centre-tap transformer feeding a re- 
sistive load quite academic, as you 
suggest. 


Windows XP review leaves 
questions unanswered 

Ijust read your review on Windows 
XP in the December 2001 issue. All 
well and good and it was an interest- 
ing article but the review didn’t go far 
enough, in my opinion. I know you 
are not a computer magazine, there- 
fore the review should have covered 
some of the things that are of more 
relevance to us electronics types. 

What should have been included 
was stuff like: How does it go when I 
want to program my AVR via BASCOM 
on a Dontronics DT006 board? Will 


the PIC programmer you published a 
while ago work with XP? Will Atmel’s 
AVR studio work? What about the Mini 
and Maxi ABC boards and their soft- 
ware, or all the other projects that 
need a computer to program a micro, 
ete? 

The main reason for those ques- 
tions is that XP is based on the 
Win2000 core, which does not allow 
control of the parallel and serial ports 
by other applications; at least not with- 
out a lot of convoluted patching and 
loading of special programs that re- 
lease the ports for general use, maybe! 
And XP is different to Win2000. A 
few mates of mine upgraded and a lot 
of their stuff, EPROM programmers, 
microcontroller programmers, etc that 
worked with Win2000 no longer work 
with XP. 

Sure it is supposedly up to the de- 
velopers of those projects and prod- 
ucts to put out a patch for their soft- 
ware to run on XP but that could be 
many months away or never, if the 
redesign project is too big. In the mean- 
time, everyone who converts to XP 
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expecting everything to work will be 
sorely disappointed. According to my 
mates, the ability of XP to emulate a 
previous version of Windows did not 
work with their equipment. 

Yes, you can set up a dual-boot sys- 
tem, Win XP or Win 98. But then why 
bother with XP? — might as well stick 
with Win98 for all it’s faults. 

Is it worth your while to have an 
update to your Win XP article ex- 
plaining the above or giving details of 
how to get everything working again? 
I for one won’t even consider XP until 
I know that all my stuff will work. 

There is no point to an OS that just 
adds a lot of “fluffy eye candy “ and 
otherwise is not really better than its 
predecessors. All the multimedia stuff 
is another thing entirely and has noth- 
ing to do with my main point. 

Keep up the good work. While I’m 
not a subscriber for no other reason 
than I never got around to it, I get 
every copy every month and have 
every issue since you started. And yes 
I agree with the editorial. Every one 
should go out and buy the magazine. 

Ralph Teichel, 

Ringwood North, Vic. 

Comment: putting out a fairly com- 
prehensive review of XP, as we did, is 
one thing. To try and answer all the 
sorts of questions you raise would take 
many weeks of work and then still 
leave many questions unanswered. 


Electric vehicle article 
appreciated 

I would like to thank you for your 
excellent article by Ross Tester on elec- 
tric cars in the December 2001 issue. I 
am a mechanical engineer, a refugee 
from that other magazine and wel- 
come intellectual stimulation. I re- 
member a number of electric vehicles 
in UK 30 years ago, trains, buses, milk 
and bread floats and wonder whether 
electric vehicles are blokey enough 
for Australia. 

Imagine going down to the pub and 
saying “I’ve just bought an Electric 
Ute with 10 Amp-Hour battery, twin 
overhead terminals and turbo ventila- 
tion”. How can you lay rubber with an 
electric car or get that satisfying roar 
when you drop a cog to overtake a 
semi. Maybe manufacturers could in- 
corporate speakers and a means to 
spray paint the road black. You could 
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download a roar or rubber squeal from 
your favourite website. 

On a serious note I have a few 
thoughts on the subject. I wonder if 
we also need to change the current 
infrastructure. While lightening the 
car to reduce the inertia and regenera- 
tive braking are all heading in the 
right direction, the car is still carrying 
all those heavy batteries. One possi- 
ble option is to carry one or more 
battery packs depending on usage, to 
reduce this weight. 

Also battery changeover rather than 
recharging seems a viable option, with 
battery changeover stations incorpo- 
rated in the current petrol stations. 
Each battery would carry a chip en- 
coded with information such as the 
last user and their credit details, the 
battery condition, etc. This informa- 
tion is downloaded to the battery sup- 
plier and credit company each time 
the battery comes back for recharging. 

The vehicle would have its batter- 
ies under the vehicle and simply drive 
over a rack of batteries with their ter- 
minals on the sides touching busbars 
for charging/discharging and as one 
set of battery packs went in the other 
was ejected. 

Looking at the hybrid engine, I see 
it is a piston engine. While rotary en- 
gines seem to have come and gone, 
they would seem to be the ideal choice 
for this application. Maybe Ralph 
Sarich’s rotary could incorporate this 
change? 

Tony Rossiter, 

via email. 











































Lifetime support 

I was horrified to read that “Elec- 
tronics Australia” has closed its pub- 
lication after all this time. As a long- 
term electronics technician both for 
business and pleasure, I rely heavily 
on information and ideas that appear 
in your magazine. 

I am hoping that you are not going 
to abandon us in the near future. Your 
magazine is my lifeline. I would be 
lost without you so keep up the good 
work. You have my full support for 
ever. 

Kerin Sharp, 

Morphett Vale, SA. 

Comment: thanks for the support. 
We’re here for the long term and we 
have no intention of changing format. 





The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal I/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 


TIG505 Single Board 


Computer 
The TIG505 is 
an Australian 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 





This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
178 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 98762 3588, Fax 03 9762 5499 
www.jedmicro.com.au 
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SEGWAY 


Following months of 
media hype and 
speculation, inventor 
Dean Kamen’s 
Segway Corporation 
have finally unveiled 
their unique machine 
— a scooter with an 
uncanny ability to 
replicate the balance 
and motion 
mechanisms of the 
human brain. While 
some analysts have 
touted that the 
creation will ‘change 
the shape of cities’, 
others remain 
unimpressed. In this 
article we take a 
closer look at the 
‘Segway’ and its 
brilliant technical 
design (well, at least 
as close as we’re 
allowed!). 


By Sammy Isreb 
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ments of immense success. With 

over $100 million in funding from 
America’s top venture capital firms 
and designed by some of the top engi- 
neering minds available, Segway de- 
veloped a product which gained some 
phenomenal media hype leading up 
to its release. 

Adding to the hype, some amazing 
quotes from big names — “As big a deal 
as the PC”: Steve Jobs — “Maybe bigger 
than the Internet”: John Doerr, a ven- 
ture capitalist who backed Netscape 
and Amazon.com. 

So what exactly is the Segway HT 
(Human Transporter)? 

A very fancy powered scooter would 
be the simplest answer. Based on a 
footprint of only 48cm by 63.5cm, the 
Segway is designed to take up as little 
space as possible. 

Touted as a solution to inner city 
transportation woes, the Segway is 
meant to transport people quickly and 
efficiently, taking up no more room 
than a pedestrian. 

It was never designed to replace 
cars, simply to provide an alternative 
for short distance commuting and to 


lE sounds as though it has the ele- 





clean up densely crowded and pol- 
luted city areas. 

It seems as though this admirable 
desire to simplify short distance com- 
muting puts the Segway in the same 
market category as a myriad of other 
devices — bicycles, rollerblades, scoot- 
ers and skateboards, to name just a few. 

What sets the Segway apart from the 
rest is its safety, simplicity of use, and 
highly ergonomic design. The Segway 
was designed from the outset to mimic 
the body’s natural sense of balance and 
motion. It uses some incredible sen- 
sory and computing technology sim- 
ply to stay upright, providing un- 
matched ease of use. 

To start moving forwards or back- 
wards the user simply leans slightly 
forward or backward. Leaning further 
will increase speed, while moving 
towards centre will slow down. 

It is a natural human response to 
try and upright one’s body under 
panic. Segway uses this phenomenen 
to dispense with the need for me- 
chanical brakes — as the user assumes 
an upright position it slows then stops 
completely. 

Steering is as simple as twisting 


the handlebar, with the amount of 
twist determining the turning speed. 
Amazingly, the unit can turn on its 
own footprint, rotating on the spot. 


Intelligent key 


The amazing technology begins as 
soon as you start the Segway using the 
electronic “Intelligent Key”. A 128- 
bit encrypted key word is stored on 
the key, which is required to start the 
particular unit it was shipped with. 

In addition to the security feature, 
the Intelligent Key also stores the user’s 
profile, with all units supplied with 
“beginners” and “advanced” keys. The 
beginner’s key limits the Segway’s top 
speed, among other things. 

It is envisaged that in the future 
users will be able to customise their 
operating parameters via programma- 
ble keys. 


User display 


Next to the key slot on the ‘handle- 
bar’ isan LCD display which provides 
the user with all relevant information 
such as battery charge level and cur- 
rent operating conditions. 

This display is designed for ease of 
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Riding is said to be 
as easy as falling off 
a log! Lean forward 
and it goes forward. 
Lean back and it 
stops, then goes 
backward. Twist the 
handlebar one way 
and it turns that way. 
And vice versa. 


visibility in high levels of sunlight. 


Chassis Design 


The chassis is constructed from 
aluminum, sealed from the atmos- 
phere to protect the electronics in- 
side. Aside from obviously providing 
somewhere to stand on and a case for 
the internals of the unit, the chassis 
has been designed to act as a heatsink 
for the complex assembly of gyro- 
scopes, processor boards, motors and 
batteries. 

According to the manufacturer’s 
testing, the chassis can withstand an 
amazing seven tonnes of load. 


Inertial Sensor Assembly 
This subsystem is probably one of 
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the most amazing of the entire device. 
Incorporated into the top rim of the 
chassis are hidden injection-moulded 
rubber diaphragms. When the user 
gets onto the unit the diaphragms de- 
form towards the electronics below, 
engaging the self-balancing systems. 
At this stage the unit is aware of the 
operator’s presence and begins bal- 
ancing the unit and the user upright. 
In fact, anything but the hardest shove 
to a Segway rider will not tip them. 
The Inertial Sensor Assembly re- 
sides within the chassis, sandwiched 
by the motors to one side and the 
batteries to the other. The assembly 
consists of five aviation-grade gyro- 
scopes, used to determine the loca- 
tion of the machine in relation to the 


Earth’s gravitational field. 

The design philosophy of the 
Segway has been to incorporate a very 
high level of redundancy into the de- 
vice, which has been reflected though 
the use of five rather than the required 
three gyroscopes. 

Each of the Segway’s gyroscopes 
consists of a solid-state angular rate 
sensor, a device of silicon construc- 
tion used to measure rotation. 

This uses a tiny silicon wafer at- 
tached to a supporting structure. An 
AC voltage is applied to the wafer, 
causing it to vibrate in a predictable 
manner. When the device is moved, 
the vibration is altered and thus meas- 
ured and used to determine the de- 
gree of rotation. 


Electronics Controller Boards 


The Segway uses dual, fully redun- 
dant controller boards to accept in- 
puts from the Inertial Sensor Assem- 
bly, along with other sensors, in order 
to process the data and appropriately 
drive the motors. While Segway is 
very secretive regarding the architec- 
ture of these processor boards, they 
have reportedly claimed 10 onboard 
processors distributed amongst the 
two boards, with around three times 
the processing power of an average 
consumer PC. If either of the boards 
experiences a failure, the other board 
assumes control, and will bring the 
Segway to a safe stop. 


Batteries 


Probably the most conventional 
technology aboard the Segway are the 
rechargeable batteries, which are sup- 
plied in either Nickel Cadmium or 
Nickel Metal Hydride varieties. 

According to early testing, fully 
charged Ni-MH batteries will be able 
to propel the Segway anywhere from 
17km to 28km depending on the ter- 
rain, weight of the user, and method 
of riding. 

Each Segway uses two batteries, 
which are sealed and incorporate 
charge and temperature monitoring 
electronics. The unit is charged from 
mains power and will take around six 
hours to fully charge. 


Motors and Transmission 


Each wheel is driven by two (re- 
dundant) high speed brushless elec- 
tric motors. For each wheel, the motor 
consists of two windings, functioning 
as separate electric circuits, with full 











redundancy, providing a single me- 
chanical unit. In order to allow the 
motors to run at a high speed, which 
optimises efficiency, a 24:1 two stage 
helical sealed transmission unit is used 
in each wheel. 

In addition to maximising effi- 
ciency, the beauty of the drive train 
design is the fact that by running the 
motors in opposite directions the unit 
is able to turn on the spot. This is a 
major selling feature of the Segway. In 
addition to this, the motors can pro- 
pel the unit to a top speed of 20km/h, 
even with operators weighing up to 
110kg. 

The unit has no brakes as such, 
using the motors for accelerating, turn- 
ing and braking. When the user sig- 
nals his intent to slow or stop by lean- 
ing back, the control boards cause the 
motors to decelerate. 


Wheels and Tyres 


Each wheel is made from a forged 
steel hub surrounded by a glass-rein- 
forced thermoplastic rim. Each rim 
has a cutaway hole for threading a 
bicycle-style lock through. The wheels 
attach to the main unit via a single nut 
mechanism. 

In order to maximise the range of 
the unit, the wheels have special low- 
rolling-resistance silica tyres, which 
are air inflated and puncture resist- 
ant. 


Synopsis 

As the amazing array of technologi- 
cal features will surely attest, the 
Segway is indeed a machine which 
could go a long way towards being a 
personal transportation medium. 

It does, however, come with a 
US$3000 price tag (AU$6000) for the 
yet-to-be-released consumer version 


WYANAYA 1 ALL ko) 11 ot Re@elaanele 
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SEGWAY Specifications: 


20km/h 
36kg 
48 x 63.5cm 


Top speed: 
Weight: 
Dimensions: 
Weight capacity: 


Range: 
terrain 


Motors: 
DC electric motor 


Transmission: 


Computer: 


110kg person with 34 kg of cargo 
About 28km on even ground, or 17km on undulating 


Each wheel is driven by a two horsepower brushless 


Two-stage transmission with 24:1 gear ratio 
Two redundant processing boards with 10 processors 


distributed amongst them 


Power: 


Sensors: 
presence of user 


Brakes: 
engine braking. 
Turning radius: On the spot 


Security: 


Two rechargeable batteries. Either Ni-MH or Nicad 
Five solid state gyroscopes plus sensors to detect 


No mechanical braking system. Regenerative 


Intelligent Electronic Key system, using 128-bit 


encrypted key code. Also determines operational profile 


Driver interface: 


High visibility LCD display which indicates battery charge } 


and operational status 
Approx. US$3,000 (consumer version) 





and an astounding US$8,000 (AU 
$16,000) for the commercial model 
recently released. 

But this has not deterred several US 
corporations, including the US Postal 
Service, The National Park Service 
and General Electric, amongst others, 
from signing on to field test the units 
over the next few years. 

While all those involved with the 
Segway believe — or hope — it will 
become the next craze to sweep the 
world, one can not help but wonder 


A¥yetaen 


* 650 page site 


« Full shopping cart facility 


« Secure site (credit cards etc). 


* Prompt delivery 


why the average individual consumer 
would wish to spend almost half the 
price of a new small car on a device 
which is intended to replace one of 
life’s most healthy activities — walk- 
ing. 

Depending on the success of the 
corporate trials, mass production for 
the consumer market could quite eas- 
ily see the price fall to attainable lev- 
els. 

Until then the Segway will remain 
a very expensive toy! sc 
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Where do you go for 
the hottest kits around? 





LP Doctor Kit 


Start enjoying your records again by playing them 
through the LP Doctor! The LP Doctor can be 
teamed with any turntable having a magnetic 
cartridge so you can listen to your LPs without 
clicks and pops, or you can feed its signal into a PC 
sound card for processing and dubbing to CD. 

Kit supplied with PCB, all components 

and hardware, pre-punched case, pre-punched, 
silk-screened front panel, and detailed instructions. 


K 5425 AVAILABLE PpoueR) AND difRtiilink ONLY 


$194 ASPYHUE Jan 01 


‘€) Surround sound decoder with digital delay 


re ooo ee 
‘Adjust Ome Sms 20me 25me 3m 
Vole 


Rene 


REDUCED! 


Surround Sound Kit 


Build your own analogue surround sound decoder 
and save yourself a packet. The main use for the delay 
is to improve the direction and clarity of the front 
channels and add to the surround sound effect in your 
home. Kit supplied with PCB, case, front/rear panels, 


and all components. xypyps 
nae While stocks last 












$69" +E) May 99 





Universal Charger Kit 
Fast charges NiCad, NiMH, Li-lon, SLA and lead-acid 








Stereo FM Minimitter Kit 


Want to listen to your own selection of music 
through your personal stereo FM radio? 

Using the FM MiniMitter, you can broadcast 
from your CD player or from any other source 
so it can be picked up within a 35 metre radius. 
Operates from 3 Volts. Uses 2 x AA batteries 
(not supplied) or a 6 Volt DC plugpack. 
Supplied with all components, hardware, case, 
and pre-punched, screened front panel. 

K 5007 


AAYBLE Apr Ol $3. 980% 
*Limited Stock 





15W Brick Amp Kit 


A compact unit which delivers [5 Watts per 
channel in stereo. Allows you to add extra 
channels such as rear or-centre speakers to your 
home theatre setup. Supplied with pre-punched 
case, front panel label, PCB and all 


components. 


K 5609 


Ex) Jun ’99 


Mains Monitor Kit 


Great for rural areas or where appliances need 
to be protected against mains fluctuations. 

If the voltage falls outside a pre-set range, 
power is switched off. Kit includes 
pre-punched, screened front panel, 

case and all components. 

K 7207 


*While stocks last 


Eq) Jun °99 $4.9°* 





Direct Injection Box Kit 

Powered by battery, plugpack or phantom power. 
DI your instruments or use as an in-line equaliser. 
Features a high-impedance mono input (for guitar 
pickup), stereo input mixing for tape, CD, or other 
stereo signals, and an input level control allowing 
for an optimum signal level before overload. 
Includes a battery check function and ground 
switch for-hum loop control. Housed in a rugged 
metal case. Supplied with PCB, all electronic 
components, anda silk-screened, pre-punched 
metal case. 


K 542 SHB Aug’ $6 G70 


Cybug Robot Kit 


Make a self-propelled robot that copies the behaviour of simple 


\ insects such as cockroaches. Designed from simple analogue 
circuitry, the Cybug Robot can sense and move away from 

_ physical obstacles like walls and furniture. Can be light seeking 

(phototropic) or light avoiding (photophobic). Supplied with 


batteries. Suitable for |.2V, 2.4V, 3.6V, 4.8V, 6V, 7.2V, 
8.4V, 9.6V, 12V, and 14.4V batteries from 1.2Ah 
to 4.2Ah plus Li-lon 3.6V, 7.2V, and 14.4V. 





K 3217 oe 4 
aac fretse) cUPREink ony high quality PCB, all components and instructions. 
9V battery required. 
225 - Grew 564% 





|, Direct Link is equipped with the service centre to supply you with a hassle-free delivery 


Me 
Ghreet linc 
~ "4 direct to your door. PHONE 1300 366 644. place your order. 


Availability: Our kits-consist of many different parts from numerous suppliers: Whilst: we have consulted closely with them and are satisfied as to their ability-to. supply, sometimes problems 
can.arise in- obtaining all-of the parts. This means there isa slight-chance: that availability may be delayed.-Rainchecks-are-available, however if you'd like to check-beforehand, please don’t 
hesitate to contact -your local: store: Offers-expire 31/1/2002. *Limited stock All stocks marked clearance, limited-or-with an ‘*’ may-not be available in all stores or-via Direct. Link: 


Rainchecks do not apply: 
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Where do you go for 
great savings? 










14.4V Cordless Drill 


This 14.4V cordless drill features 
variable electronically controlled 
speed from 0 to 550RPM, 
forward/reverse switching with 
a lock off position, a powerful 
motor and 6 torque settings. 
Includes a removable 14.4V 
|.2A/h capacity NiCad battery 
pack, a 10mm keyless chuck, 
3-5 hour charging cradle, 
approved AC adaptor/charger, 

a screwdriver bit and a handy 
plastic storage & carry case. 


T4814 
88* 


HOT PRICE! $39 


12 month warranty —*Limited Stock 


Combination 
Drill Set 


A handy. selection. of drill bits, 
screwdriver bits and rawl plugs. 
Includes: 2, 3, 4, 5, 6, 8 and 10mm 
HSS drills, 4, 5, 6 and 8mm 
masonry drills and 4, 5, 6,8 
and 10mm drills. Selection of 
Flathead, Phillips and Pozidrive 
bits (6pcs total). Magnetic bit 
holder. Selection of 4 sizes 

of plastic rawl plugs 

(over 250 pieces). 

T5110 


2 


Weller WTCPT 
Soldering Station 


With design features such 

as it’s non-burning silicon rubber 
soldering pencil cable, long-life 
iron-plated tips, lock slots 

on both sides of the soldering 
iron stand and wick-fed 
tip-cleaning sponge make 

Weller a name you can trust! 
The heating element (48VW max) 
operates from an internal 

24V transformer. Supplied with 
a 370°C screwdriver tip 

as standard. 

T 3000 


‘178 


hovel 
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Includes handy carry case! 


M® Weller 


*Limited stock: All stocks marked clearance, limited or with an ‘*’ may not-be available in all stores or via Direct Link 


www.dse.com.au 








SS" 


WD-40 Lubricant Spray | 
VALUE PACK! | 


Cleans, penetrates, protects and lubricates just about 
anything! Handy VALUE PACK contains 


a 225g can PLUS a 60g can. $§ 80 


NOII0 


One for the car & one for the garage! | 





GLOBAL TECHNOLOGIES 


Battery Saver ‘AA’ Charger 


Charges up to 4 ‘AA’ size NiCad batteries in as little 
as 12 hours of direct sunlight. Stores 4 additional 
‘AA’ size NiCad batteries. Tilting solar panel 
maximises light exposure. Water-resistant battery 
compartment. Power rating: 0.5W 

(140mA @ 3.75Y). 

0 3320 


HOT PRICE! 7" 


4 tools in one! ‘Pocket’ Soldering sietann 


This patented Portasol PI-KC kit includes a heavy-duty butane-powered soldering 

iron plus blowtorch, hot blower and hot knife tips all in a handy storage case. 

With the equivalent of 10-60W of power 
and temperature adjustment up to 400°C 
for soldering and 1200°C for blowtorch 
use, it’s ideal for the hobbyist, handyman 

or professional technician. Heats up within 
40-60 seconds to soldering temperature. | 


sie “94 


Welles potas 


Batteries not included 





Fume Extractor/Filter 

An affordable extractor/filter for reducing the fumes 
generated while soldering. With a strong metal case, 
this 240V. mains-powered unit.is placed next to 

the soldering activity where it draws fumes through 
a dense carbon filter and directs. them elsewhere. 


Supplied with two filters 
*69* 


and 1EC-style mains lead. 


72) -*limited Stock 


Reduce fumes 


while soldering! 





. Rainchecks do not-apply. Offers expire 311.2002: 
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Where do you go for 
the latest new releases? 





BONUS Deal! 


Fluke |9 Digital Multimeter 


An affordable product with the features and accuracy found in more expensive 
multimeters. Has auto range, automatic touch hold, continuity beeper, MIN/MAX record 
mode, duty cycle, stand-by mode, all in a rugged, shock-absorbing overmoulded case. 


* AC/DC Volts: 0 to 1000V * AC/DC current: 10A (20A for 30 seconds) 










HOT PRODUCT! 


SpyCam Colour 
= CMOS Camera 


} Features clear quality colour image 

and easy plug and play installation. 

Sensor type: Colour CMOS image sensor. 

! Sensor size: 1/3”. Scan mode: PAL. 

Image format: Composite. 

Pixels number: 628 x 582 (365k). 

Sensitivity: 5 Lux @ fl.4. 

Lens view angles: 54. 

Auto electronic exposure: 1/60 — 1/2000 sec. 
Power supply: 7V-13V (included). 





Operates in low light conditions (approx. 5 Lux). 


ep Swann Power requirement: 200mA. 
seesUsies ~ COMMUNICATIONS L 5843 $ : 6 9 


MicroCam COLOUR CAMERA SYSTEM 


Easily concealed and portable, this is cutting edge miniaturised surveillance technology. 
The CMOS video camera and 2.4GHz transmitter send full motion crisp colour video 
images to the receiver up to 100 metres away. Provides up to 12 hours viewing with 
4x AA batteries or connect to mains power for sustained on-site applications. 

Plugs into any video device, (VCR, TV, monitor). Kit includes camera/transmitter, 

AV cable, receiver, battery pack for AA batteries 9V battery connection, 

power adaptor and full instructions. 


Operating power: 5-12V DC 
Size: 18 x 34 x 20mm 
Antenna: Omni-directional 
Weight: 20g 

Pixels: 365k (PAL) 

L 5847 


© Swann 


ied COMMUNICATIONS 


AVAILABLE ae AND difeeb link ONLY 
is 


DIC MITH 
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* Ohms: 0 to 40MQ 
* Conductance: 40nS * Diode test 
* Capacitance: InF to 5uF * Frequency: |Hz to 200kHz. 


Purchase this pack for just $169 
and you get, FREE, 


a 14.4V Cordless Drill valued at $89.70 

with fully variable electronically controlled speed 
from 0 to 650RPM. Features foward/reverse switching 
with a lock off position, a powerful Johnson motor, 
and 6 torque settings (up to a massive !2Nm). 

Q 9941 





19 Range Digital Multimeter + Soldering Iron 
Multimeter features a 3.5-digit (2000 count) LCD, Diode test, transistor test 
and low battery warning. 

*DC Volts:0.2,-2, 20, 200,1000V *AC Volts: 200, 750V. 

*DC Current: 200uA, 2mA, 20mA, 200mA, 10A 

*Resistance: 200, 2k; 20k, 200k, 2MQ. 

The 25W soldering iron is extremely efficient and easy to use. 


With 240V operation; 370°C operating temperature 
and lightweight handle: $ $994 
556) All for just 


Piezo PCB Mount Transducer 
Operating voltage 30Vp-p (max). 

Sound pressure level @ 10cm/10V p-p square wave: 
92dB @ 4kHz. Current consumption: | |mA, 
capacitance @ |IkHz/IV 25,000pF (+/-30%). Size: 
22.1mm x 6.3mm. 


L702! ¢* 
Limited stock 


Rainproof Piezo Siren 
Frequency 2.4-3.7kHz. 7-l14V DC (250mA). 
Output: 102dB. 


7037 $6 96* 


Limited stock 
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Solar 4-in-| Construction Kit 
Make model aeroplanes, helicopters and more with this plastic construction kit! 
Includes a motor powered by a small solar module that can be connected 

to the finished designs to make them move. 
0:2033 


$] Gos* 


While stocks last! 


25 Drawer 
Parts Cabinet 


Store all your components and other 
hardware items in these neat drawers 
and you'll always know where to find 
them! Dimensions: 120 x 300 x 225mm 


(Lx W x H). 
H 4587 $ 16” 

Helping Hands With Magnifier 

It’s bargain-priced:and makes working on PCBs a 

much easier! Includes a heavy cast-iron base 

for added stability, a magnifying glass, 


plus alligator clips a a 4s 
CN // 
i | 


to hold the-PCB still 
— ] 
ss <* 3mm Flashing LED 


while-you're 
working 
Green 
3V [50mcd. z 4038 


on it. 

F 5715 
3mm Flashing LED 
Red $ J25ea. 


3V 150mcd. Zz 4036 





Accessories not included. 





7 
PHONE, FAX & MAIL ORDERS 
PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9642 9155 Y 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 
Please add freight (up to 10kg) to your order, as follows: 
* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $101) 
(quote available for orders over !0kg) 


email: directlink@dse.com.au (enquiries only) 
Major Credit Cards Accepted * Gift Vouchers Available 


——_ 
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The tool kit specifically assembled for the electronics enthusiast. Includes 
a 5 piece cutter/plier set, a tray tool-box, 6 piece jewellers screwdriver set 





Hobby Tool Kit Pack 


and fold-away safety pocket snips. 
H 9906 


ProLevel Electronic 
Spirit Level 


The ProLevel provides both visible 
and audible indicators of whether 

a surface is level and includes 

a fold-down ruler with angle readouts 
and locking knob. Requires a 9V battery 
(alkaline recommended). The 

is a 6 piece jewellers screwdriver set, (1.4, 2.0, 2.4, 3.0mm flat bead: 
& Phillips numbers 0 and 1), plus quality 130mm long-nose pliers 
and 110mm side-cutters, hardened and tempered 


with insulated handles. 
T 9904 


101 Piece Security Bit 
& Pliers Pack 


Dare we say you'll love this set to bits! 
Every conceivable bit you can imagine 
with a driver handle all in a hard plastic 
carry case. Essential for computer 
maintenance. The is a5 piece 


cutter/plier set. 
T9906 


All for>37° 


All for $ 1997 


Pack 





All for $3450 
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LYarmony Gold 


High Performance Flat OFC Speaker Cables 
This-range of high performance flat braid OFC speaker cable is designed 

for audio and home theatre applications. It has a special low profile design that 
fits under most carpets. 

16-braid x 7 x 0.1 0mm. W £2000 NORMALLY $2.16/m $1.28/m 
24-braid x 7-x 0.1 0mm W-200/- NORMALLY $3.29/m $2.46/m 





NEW STORES 


GARDEN CITY(WESTERN AUSTRALIA) 

Shop 165/166, Garden City Shopping Centre, Booragoon. 
SHELLHARBOUR (NEW SOUTH WALES) 

Shop 206, Shellharbour Square Shopping Centre, Shellharbour. 
CHATSWOOD POWERHOUSE(NEW SOUTH WALES) 

2, Endeavor Street(Cnr Orchard and Endeavor Street). 


FOUNTAIN GATE POWERHOUSE(VICTORIA) 
Shop 1083 Westfield Shopping Centre, Magid Drive, Fountain Gate. 


SOUTHLAND POWERHOUSE(VICTORIA) 
Store 3090, Level 3, Westfield Shopping Centre, 1239 Nepean Hwy, Cheltenham. Ph: (03)9584 0677 


Ph: (08) 9364 3755 
Ph: (02)4297 4963 
Ph: (02)9413 2806 


Ph: (03)9705 6298 


*Limited stock. All stocks marked: clearance, limited or with’an ‘*? may not be available in all stores or via Direct-Link. Rainchecks do not apply. Offers expire 31.1.2002. 


www.dse.com.au 
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Swapping hoses and pumps for electric 
motors and electronic control... 


Electric 
Power Steering 


i Whe conventional hydraulically- 
assisted power steering used in 
most cars is soon to be replaced 

with electric power steering. Already, 
many manufacturers are using elec- 
tronically controlled hydraulic sys- 
tems, while some car manufacturers 
have recently introduced purely elec- 
tric systems to their mass production 
vehicles. 

In addition to reducing parasitic 
loads, full electric power steering al- 
lows steering responsiveness to be 
automatically varied depending on 
speed, road conditions — and even the 
driver’s ability! 


Hydraulic Power-Assisted 
Steering 


Hydraulic Power Assisted Steering 
(HYPAS) has been used in automotive 
applications for about 50 years. The 
systems use an engine-driven hydrau- 
lic pump, a control valve, steering 
cylinder and connecting hydraulic 
hoses. The pump is usually of a vane 
design with an integrated internal by- 
pass. It is sized so that, even at idle 
rpm, it delivers enough oil flow to 
provide a suitable degree of power 
assistance. 

The control valve uses a flexible 
torque-measuring device (such as a 
torsion bar, spiral spring or leaf spring) 
to convert the steering torque into a 
small control movement. This move- 
ment is transferred to a valve that 
regulates fluid flow to the power as- 
sistance mechanism. 

In rack and pinion steering, a dou- 
ble-ended hydraulic ram mounted 
parallel to the rack (within the rack 


14 SILICON CHIP 


assembly) is used, while recirculating 
ball systems incorporate the mecha- 
nism into the steering box. Fig. 1 shows 
an example of a traditional HYPAS 
recirculating ball steering system. Note 
that in this particular system, the fluid 
reservoir is incorporated into the pump. 

A major problem with simple 
HYPAS systems is that the assistance 
level is not reduced at high speeds, 
resulting in a lack of steering feel. 
American cars of the 1950s and 1960s 
were particularly noteworthy for their 
feather-light steering effort during 
parking, a trait which resulted in ex- 
treme vagueness at high speeds. 

To overcome this problem, most 
HYPAS systems of the last few dec- 
ades have incorporated mechanisms 
that reduce steering assistance, either 
as engine speed increases or (less fre- 
quently) as road speed increases. The 
reason that engine speed was more 
commonly used as the control param- 
eter to reduce steering effort is that 







Fig.1: traditional Hydraulic Power Assisted 
Steering (HYPAS) systems use an engine-driven 
hydraulic pump, fluid reservoir, connecting 
hoses and a hydraulic steering box or rack. 


[Nissan] 


By Julian Edgar 


such a system can remain purely hy- 
draulic, whereas using road speed as 
the control variable requires the use 
of an electronic system. 


Electronically-Controlled 
HYPAS 


The introduction of electronic 
speedometers — and subsequently, full 
engine management — meant that an 
electronic road speed signal became 
available, allowing the widespread use 
of electronically-controlled HYPAS 
systems. These vary steering effort de- 
pending on road speed and also, in 
some cases, other parameters. 

A number of different hydraulic 
approaches to regulating steering as- 
sistance are used. These are: 
1.Flow Control 

A solenoid valve is located on the 
discharge port of the hydraulic pump. 
Electronic control is used to control 
the solenoid valve opening, thus regu- 
lating the fluid flow. The flow is re- 
duced at high road speeds, decreasing 
the degree of assistance provided. 
2.Cylinder Bypass 

A solenoid valve and associated by- 
pass line is located between the two 








chambers of the hydraulic cylinder, 


allowing a reduction of the pressure controlled HYPAS 
differential. The solenoid valve open- USeS the inputs from 
ing is controlled electronically, its both a road speed 


opening greater at high road speeds. 
This reduces the degree of assistance 


















Fig.2: electronically- 


sensor and steering 
angle sensor. 


that is provided. ices we 
3.Hydraulic Reaction Force Ya > STEERING ANGLE 
A hydraulic force is enabled that 2 SEREOR 
works against the power assistance. Ps 
As speed increases, the reaction force ge 
is increased. Since fluid flow to - _ RESERVE 
“TANK 


the power cylinder is not af- 
fected, the steering response ria 
rate can remain high with- 
out reductions occurring 
in feel. 

In their electroni- 
cally-controlled 
HYPAS system, 
Hyundai use an 
ECU equipped with 
an 8-bit microproc- 
essor. Two major inputs 
— vehicle speed and steer- 
ing angular velocity —are used. 
From these inputs the ECU deter- 
mines the driving conditions and 
via a 3-dimensional look-up map, pro- 
vides the appropriate current flow to 
a hydraulic solenoid valve. 

Three different driving conditions 
are recognised: 
¢ Parking — maximum current is sup- 

plied to the solenoid valve, result- 

ing in maximum steering assistance. 
¢ High Speed — minimum current is 
supplied to the solenoid valve, re- 
sulting in minimum steering assist- 
ance. 
¢ Evasive Steering — a large and sud- 
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of the steering input. 

The control algorithm 

used in the system is as follows: 

Is =Iy+Ia,wt I, + Iy, where 

Is = Solenoid actuating current 

Iy = Current according to vehicle 
speed 

Iaw = Current according to steering 
angle velocity 
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The purpose of I, is to prevent the 
driver from experiencing an exces- 
sive steering holding force on banked 
roads. This current is increased in 
proportion to steering input angle. I; 
provides additional assistance in situ- 
ations where the vehicle enters a cor- 


den steering input causes the ECU I, =Current according to steering ner that follows a long straight driven 
to supply a current to the solenoid angle at high speed. 
proportional to the angular velocity Ir = Current according to time Fig.2 shows the layout of a Mazda 
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Fig.3: a schematic diagram of a Honda hybrid HYPAS control system. The hydraulic pump speed is controlled on the basis 
of inputs from steering wheel movement and engine and road speed. [Automotive Electronics Handbook] 
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Fig.4: this General Motors hybrid 
HYPAS system senses motor current to 
determine the actual steering loads 
and so the degree of assistance that 
needs to be provided. The 3-phase 
brushless DC motor (12) is supplied 
power by the Motor Power Circuit. 
The EHPS control provides a duty 
cycle control to the Motor Power 
Circuit in response to input signals 
from the motor angle sensor, motor 
current sensor and battery current 
sensor, as well as operating system 
voltage. The temperature of the 
hydraulic fluid is also measured. The 
scaler is used on the motor current 
input to allow high resolution at low 
values without requiring a more 
costly A/D converter. 

[General Motors Corporation] 


HYPAS system where the degree of 
assistance is based on road speed and 
steering angle. 


Hybrid Hydraulic/Electric 
Power Steering Systems 


Hybrid HYPAS systems use an elec- 
tric motor to drive the hydraulic pump, 
rather than having the pump driven 
directly by the engine. This approach 
allows the steering effort to be easily 
controlled by varying the pump speed. 
While the efficiency of such an ap- 
proach is actually lower than a con- 
ventional belt-driven pump, because 
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Features Benefits | 


Reduced engine power drain 

Improved fuel economy and acceleration 
Instant-on power steering 

Assistance available even should the engine stall 


Simplified packaging 
Environmental compatibility 
Reduced mass 

Reduced assembly time 
Design and packaging flexibility 
Design and packaging flexibility 
Wide assistance range 
In-vehicle laptop PC tuning 
Tuning process reduced from months to hours 
Variable effort steering 


Assisted return to centre 
Steering damping capability 


BATTERY 


CURRENT 


flow can be better matched to actual 

requirements, the overall parasitic 

power loss is reduced. Fuel economy 
savings of up to 0.2 litres/100 km are 
claimed to be possible by taking this 
approach. 

The control approach that is taken 
can be of three types: 

- Driving Mode - where driving con- 
ditions (such as city, country, high- 
way, etc) are automatically judged 
with appropriate levels of assist- 
ance then provided; 

Steering Wheel Input Mode - where 
the angular velocity of the steering 






















Fig.5: some of the possible benefits of using Electric Power-Assisted Steering 
(EPAS) systems in place of traditional hydraulic power steering. [Delphi] 
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wheel movement is used to deter- 
mine the degree of assistance re- 
quired. 
Steering Load Mode — where de- 
mand for power assistance is indi- 
cated by the counter-pressure of the 
hydraulic fluid, sensed through vari- 
ations in the motor current load. 
Fig.3 shows the processes followed 
in one Steering Wheel Input Mode 
system to calculate the appropriate 
degree of assistance, while Fig.4 shows 
a schematic diagram of a control sys- 
tem that uses the Steering Load Mode. 


Electric Power-Assisted 
Steering 


Electric Power-Assisted Steering 
(EPAS) completely replaces the hy- 
draulic system that hitherto has al- 
ways been associated with power 
steering. EPAS systems assist driver 
effort by the use of an electric motor 
which acts through a reversible gear- 
box and also, in some cases, an elec- 
tromagnetic clutch. An electronic con- 
trol unit determines the degree of as- 
sistance that is rendered. 

EPAS has some significant advan- 
tages over any form of HYPAS, both 
for the owner of the car and its manu- 
facturer. The reduction in engine load 
of an EPAS system (it can be as low as 
4W when the car is being driven in a 
straight line) means that the fuel 
economy ofa car equipped with EPAS 
is very similar to that of a car with no 
form of power steering. 

Analyses provided by manufactur- 
ers of EPAS systems indicate poten- 











Fig.6: the electronic control system for a Honda EPAS system. 


[Automotive Electronics Handbook] 
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tial fuel savings of 4-8 per cent over 
cars equipped with conventional 
HYPAS, with the lighter mass of an 
EPAS also having an impact. The in- 
dependence of the system from en- 
gine operation also means that should 
the engine stall, steering assistance 
does not vary. 

(In a conventional HYPAS system, 
a stalled engine immediately reduces 
steering assistance to zero —a problem 
if this occurs part way around a tight- 
ening corner!) 
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From a manufacturer’s perspective, 
it has cost benefits. Using EPAS re- 
duces assembly line time, allows easy 
software tuning of the steering assist- 
ance characteristics to suit a variety of 
cars (eg, a sports car or a limousine) 
and has the potential to improve reli- 
ability — 53% of all power steering 
warranty claims are from pump and 
hose problems. 

Environmental gains are also possi- 
ble from the decreased production and 
disposal of hydraulic fluid (world- 
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wide, an estimated 40 million litres of 
power steering fluid was in use in 
1995) and from the decreased require- 
ment for the non-recyclable polymers 
used in hydraulic hoses. 

Fig.5 shows the range of benefits 
potentially realisable from EPAS. 

A number of EPAS systems are cur- 
rently in production or in the final 
stages of prototyping. 

The LucasVarity system uses a 
brushless DC servo motor and gear- 
box to develop a torque that varies 


Fig.7: a recently patented Honda EPAS system actively calculates the driver's ability and provides steering feel and weight 
to match. Inputs to this system can include GPS navigation and yaw rate information, with the system comparing the 
actual path taken by the vehicle with its computed target trajectory. [Honda] 
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Fig.8: calculation 
of the available 
road friction is 
carried out in the 
the Honda active 
EPAS system by 
spectrum- 
analysing the 
noise generated 
by the tyres on 
the road! 
[Honda] 
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from about 15Nm in a small car to 
75Nm in a large sedan. Other manu- 
facturers, such as TRW, use variable 
reluctance motor designs. The elec- 
tric motor that is used requires low 
levels or ripple and “cogging”. 

LucasVarity achieve this by using a 
three-phase inverter to vary motor 
phase currents and so torque. Power 
mosfets are used to control the switch- 
ing and pulse width modulation tech- 
niques are used. 

Depending on the location of the 
electric assist unit, drive can be trans- 
mitted to the steering mechanism by a 
number of means. These are shown in 
the table of Fig.9. 

In the LucasVarity system, a dual- 
channel optical device is used to sense 
steering input torque. Two optical 
discs are mounted 50mm apart at ei- 
ther end of a torsion bar, which is 
incorporated into the steering shaft. 
Torque applied to the steering wheel 
causes a relative movement of the two 
discs, with the angular offset opti- 
cally sensed. 

Comparison of the two output sig- 
nals allows the calculation of steering 
torque, steering wheel angular veloc- 
ity, and steering angle. Anther torque 
sensor that can be used incorporates 
LVDT (linear variable differential 


18 SILICON CHIP 


transformer) techniques, with the twist 
of a torsion bar converted to a slider 
displacement. Other system inputs 
include vehicle speed and battery volt- 
age. 

Fig.6 shows the schematic diagram 
of a Honda EPAS system. 


Driver Skill Estimation! 


One of the most interesting aspects 
of EPAS is the ability that the manu- 
facturer has to ‘tune’ the system’s re- 
sponsiveness. As indicated earlier, this 
allows the easy software matching of 
a single EPAS to applications as di- 
verse as a two-seater sports car or 
luxury sedan but it also means that 
system responsiveness can be made 
to vary in different driving situations 
in the one car. 

When this approach is taken, the 
input by the driver ofa certain amount 
of steering lock does not always result 
in the same degree of assistance — 
should the ECU determine that such a 
steering movement is not appropriate 
for the conditions that the vehicle is 
undergoing, the steering assistance 
may be reduced or the steering input 
even actively resisted! 

As an indication of the far-reaching 
implications of this, Honda has very 
recently developed an EPAS system 
that estimates the skill of the driver 
and provides steering assistance to 
match. , 

In the Honda system, a ‘driver skill 
estimation device’ is used, as shown 
in Fig.7. This device has inputs from: 
e aGPS system(!); 
¢ avehicle speed sensor; 
¢ a steering sensor that provides in- 

formation on steering angular speed, 

angular acceleration and torque in- 
put; 

¢ a brake pedal sensor that detects 
braking stroke, speed and force; 

¢ a throttle pedal sensor that detects 
accelerator stroke and speed; 

¢ a yaw rate sensor; 

¢ aroad friction estimate input. 
The road friction estimate is deter- 


Pinion assist | 


Rack assist 





mined by yet another system, with the 
approach taken shown in Fig.8. Vehi- 
cle speed and a sound pressure signal 
are gained from appropriate sensors, 
with an audio frequency analysis of 
this data then undertaken to deter- 
mine whether the road is dry, wet, 
snowy, powdery snow or icy. 

(Note that while the GPS and yaw 
rate inputs are included in the Honda 
patent of the system, Honda state that 
the system can still work effectively 
without them.) 

The ‘driver skill estimation device’ 
analyses the actual path taken by the 
vehicle and compares this with a com- 
puted target trajectory. 

Using this and data on the vehicle 
wheelbase, the distance that the front 
and rear wheels are from the vehicle 
centre of gravity and other factors, the 
system awards the driver an ability 
that varies on five levels from “very 
poor” to “very good”. 

A very good driver is rewarded with 
very little steering force resistance (the 
driver gets what he or she asks for), 
while a poor driver will encounter 
steering that actively does not allow 
major steering inputs to be made at 
high speed. 

According to Honda, this allows the 
skilled driver to “positively control 
the turning behaviour of the vehicle 
so as to briskly manoeuvre the vehi- 
cle. 

Conversely, if the vehicle operator 
is not skilled, the control system pro- 
duces a reaction which prevents the 
vehicle operator from over-reacting to 
the vehicle response, and [so] stabi- 
lises the vehicle.” 

One wonders what happens when a 
‘very poor’ driver suddenly needs to 
swerve around a child that runs out 
onto the road. . . That they are a poor 
driver becomes a self-fulfilling proph- 
ecy, perhaps? 

However, the Honda system does 
provide a very strong indication of the 
direction that EPAS systems can be 
expected to follow in the future. SC 
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Motor > ball screw > rack shaft 


| Motor > planetary geartrain > 
__| another shaft pinion > rack shaft 





Fig.9: electric assist units can transmit drive in a variety of ways, depending on 


their physical location in the vehicle. 
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Microelectronics has long been a driving force behind the 
majority of innovative new products at the top end of the market. 
Miniaturised components reduce manufacturing costs, increase 


product reliability and simplify operation processes for consumers. 
The process of masking a microelectronics design in a slither of 
silicon is also a very effective way to protect your intellectual 
property from copycat competitors. 


Now, a cost effective, highly professional Technology Advisory 


Post Office Box 1819, North Ryde NSW’21 | 3. FreeCall: |800 880 544. Email: inf 








Service available through The Australian Microelectronics Network, 
ensures easy access to custom chip technology by all Australian 
manufacturers. AMN can provide your concept with an_ initial 
assessment of potential, which covers everything from. circuit 
considerations to cost, development times and volume requirements. 

We'll then continue to advise you through every stage of the 
development process. It's guidance you can rely on. It’s only 
through AMN. Call 1800 880 554 today and it’s yours. 


mn.org.au Internet: www.amn.org.au australian microelectronics network 





Saving Playlist Files 


Ihave just purchased and built the 

MP3 Jukebox kit from Altronics. I 
found it worked better than I expected 
but the only problem is that I am only 
able to load one playlist and play from 
that. Can you please tell me what I am 
doing wrong? 

I have about 1000 MP3s on their 
own hard drive (F), broken up into 
about 25 different categories. I have 
created some Winamp playlists and 
put them in each directory (ie, 


Compiled by Peter Smith 


FAQs On The MP3 Jukebox Player 


The MP3 Jukebox player featured in the September & October 2001 issues 
has been very successful and already several hundred have been built 
and are operating. However, as with any project, questions frequently 
arise. Here are some of the questions, together with their answers. 


F:\80s\80s.m3u). Also, I have tried 
putting all the playlists in F drive (ie, 
F:\80s.m3u). I cannot load another 
playlist using the remote control. I 
have set up the remote control as you 
suggested on page 31 of the October 
2001 issue. What am I doing wrong or 
is it the software? 
Playlist (.M3U) files must be saved 
in the same directory as the MP3 
files that they list. 
Each entry in a .M3U file must con- 





tain only the filename, not the full 
pathname. For example, the full 
pathname to a track might be 
“F:\80s\MySong.MP3” but the entry 
for this track in the .M3U file should 
be only “MySong.MP3”. 

You don’t mention anything about 
having created a metalist. Following 
the instructions in the article, create a 
metalist that contains the full path- 
name to each of your .M3U files. You 
can save the metalist file anywhere. 
Remember to define the path to the 
metalist in IR Remote Setup, selecting 
the “metalist” option. 


i enessssistnnmmnetemensmmmminsce 
What Are The Hardware Requirements? 


Before beginning to build the MP3 
Jukebox I am wondering about 
some modifications. I have a Gigabyte 
GA-6WMMC7 board, 10 months old, 
with an Intel 810 chipset, capable of 
up to 512MB of RAM and up to PIII 
processors. As I understand it, the 
player would not be multi-tasking, 
merely running a modified version of 
Winamp. As such, what is the mini- 
mum memory I should use and mini- 
mum processor speed to have a reli- 
able player? 
Also, I am sure that this board is 





without the LCD screen? 


tion but this is a link to it anyway: 
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Doing Without The LCD Screen 


The MP3 Jukebox seems great. I’ve having a great time playing around 
with it. Just a quick question though — could you release the source code 
for your IR program that controls Winamp? And second, will the module work 


Yes, you can use the IR Remote Receiver & LCD module without the LCD 
screen (no changes are needed) — just don’t plug it in. 
The VB code is probably not a great example if you’re looking for inspira- 


http://www.siliconchip.com.au/software/Oct01/IRRemote VB6 Project.zip 


capable of “soft-power”. Is this the 
mode that the player goes into after 
shutdown or is the system halted? 
As the 810 chipset has integrated 
sound and video, would it be advis- 
able to put a cable from the player toa 
switchbox and then to my desktop PC 
to be able to make modifications to 
the player? Could I then use my key- 
board, mouse and monitor to change 
settings on the player via a switchbox? 
Finally, Ihave at my disposal a 20GB 
Seagate drive that I was planning on 
using for the drive in the player. As I 











have only 4-5GB of MP3s so far, I was 
planning on installing a network card 
so as I could rip MP3s and transfer 
them to the player, and also use the 
player’s drive as a secondary storage 
device; ie, storing little-used data files. 
Also, using the player to store all my 
MP3s would free up space on my ex- 
isting drive. Is this possible? 
We talked about PC requirements 
in the second article. Briefly, we 

think the minimum requirements 
would be a P133 (or equivalent) proc- 
essor with about 32MB of memory. 

Currently, the software performs a 
“hard” rather than “soft” power down. © 

Yes, you could use a switchbox. 
This is quite a good way to do it but 
your networked idea is even better. 
Once set up, you will rarely need to 
modify the software configuration. 

Note that we use a completely stand- 
ard (unmodified) version of Winamp. 
Although our Jukebox software is 
standalone, it controls Winamp in the 
same way that plug-ins do — via Win- 
dows IPCs. If you’d like to know more 
about Winamp’s programming inter- 
face, check out the Developer pages at 
www.winamp.com 
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Doing Without The Remote 


| just made up the MP3 Jukeboox and the unit powers up and works fine 

with Hyperterminal. However, are there any manual entries | can make in 

the IRRemote/keycode registry keys to get the program to perform without 

- the IR section as | have not yet got a remote and do not wish to buy one just 
now. Could you tell me the format for these keys? 

| tried default settings of 53 for play and 54 for stop but | always get a 

loading registry settings (run setup) error. 

The following file contains all the key codes for a BC3000 remote (as 

featured in the article). Type it into Notepad as a text file and then rename 

it BC3000.reg. Then just double-click on it to load the codes into the registry. 


REGEDIT4 


[HKEY_CURRENT_USER\Software\VB and VBA Program Settings\IRRemote] 
[HKEY_CURRENT_USER\Software\VB and VBA Program Settings\IRRemote\Key Codes] 


“Play”= ="53" 
“Pause’="48" 
“Stop”="54" 
“Fade Out’="55" 
“Pray’="33" 
“Next’="32" 


“Back 5 Secs”="50" 

“Fwd 5 Secs”="52" 

“Volume Up”="16" 

“Volume Down’="17" 

“Repeat”="10" 

“Shuffle’="35" 

“Shift”="39" 

[HKEY_CURRENT_USER\Software\VB and VBA Program Settings\IRRemote\Shift Codes] 
“Load Playlist’="53" 

“Reload Playlist’="54" 

“Prev Playlist’="33" 

“Next Playlist’="32" 

“Close Winamp”="55" 

“Shut Down PC”="12" 

“Toggle Equaliser’="35" 

“Set Equaliser’="10" 

[HKEY_CURRENT_USER\Software\VB and VBA Program Settings\IRRemote\System] 
“Address”="5" 


What About The Windows Media Player? 


I’m intrigued by the MP3 Jukebox. I was wondering whether it is possible to 
use the same system/program with other media playing programs? Is it only 
limited to Winamp? Is it at all possible to use this setup with Windows Media 
Player, mainly taking control of the volume, play and pause? I'd be using the 
standard media player with Windows 2000. 
The IR Remote software is designed to work with Winamp only. However, if 
you have some VB6 or C++ programming experience, you could write a 
program using the hardware part of the project (the IR Remote Receiver & LCD 
Display) to control Windows Media Player. 
Microsoft provide an ActiveX control for Media Player — check out what’s 
available at: http:/Awww.microsoft.com/windows/windowsmedia/default.asp 
For an example of how to use the Media Player ActiveX control, see http:// 
www.elementkjournals.com/ivb/0011/ivb00b1.htm 
The IR Remote Receiver & Display (hardware) part of the project is entirely 
suitable for use with Windows Media Player in conjunction with suitable 
software. 
Windows Media Player updates are available from: 
http://;www.microsoft.com/windows/windowsmedia/download/default.asp 
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Using Playlists 

I’ve built the MP3 Jukebox 

kit (and everything works 
fine), programmed the Altronics 
A-1007 Universal Remote and 
catalogued over 160 music CDs! 
Finally, I found time to try the 
system together and everything 
seems OK. 

However, I found that if you 
are playing a song and you want 
to listen either to another song or 
playlist, the music currently 
playing stops immediately and 
it starts to play the next selec- 
tion; even if the song has only 
just started. 

Is this how the system is sup- 
posed to operate? I would have 
thought that like a proper juke- 
box (like the ones you can hire), 
this one would also continue to 
play the current selection before 
proceeding to the next track/ 
playlist. Winamp by default 
works in this way but through 
this kit and using the remote con- 
trol, Winamp doesn’t seem to 
“buffer” the tracks. 

This is how it is designed to 

work. Your only option re- 
ally is to sort the tracks in the 
playlists in the order you would 
like to hear them. 

It probably wouldn’t be too 
difficult for an experienced VB6 
programmer to alter the IR Re- 
mote program to do what you 
want. The source code can be 
downloaded from ~ 
http://www.siliconchip.com.au/ 
software/Oct01/IRRemote VB6 
Project.zip 


Substituting A 


Slower Crystal 


Could you please advise if 

there are any implications 
with using the 10MHz version of 
the Atmel AVR Microcontroller 
in the IR & LCD MP3 Jukebox 
project? 

There are no problems using 

the 10MHz part with a 4MHz 
crystal as used in the project. We 
used a 10MHz micro in the pro- 
totype because although 4MHz 
parts are cheaper, they’re harder 
to obtain. 
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By John Clarke 


Old-fashioned light dimmers with their knobs on the architrave 
are SO passé! Here’s one that you Simply touch to dim up or down, 
or touch again to turn full on or full off. Not decadent enough? 
How about full remote control from the comfort of your armchair? 


very now and¢then we get a 
| Dae or email criticising our 

use of a ma@icrocontroller when 
(perhaps) a sin#ilar job could have been 
done withelots of!) discrete compo- 
nents, 

Well, look at our latest light dim- 
mer — and what it does. We make no 
apologies for using a PIC because it 
does so much, so simply.A project 
such as this demonstrates perfectly 
why we use microcontrollers. 

There would be’ very few homes 
that don’t havea light dimmer or three. 
So-called “mood lighting” became the 
big thing in the eighties; today light 
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dimmers are installed in living rooms, 
lounge rooms, bedrooms — in fact, just 
about anywhere. 

But the traditional wall-mounted, 
knob-controlled light dimmer has a 
major drawback. You decide you want 
to dim the lights and you have to get 
up out of your comfy chair and go and 
do it. Wouldn’t it be nice if you could 
do it by remote control? 

You can with the all-new SILICON 
Cup light dimmer. What’s more, 
there’s no ugly knob. There’s not even 
a light switch! 

As well as using a remote control, 
you can actuate the dimmer — up or 


down - by simply touching an attrac- 
tive plate which takes the place of the 
light switch and knob. And you can 
add one or more extensions for two, 
three or more-way dimming. 

The dimmer itself is very sleek. The 
only part that you see when mounted 
onto a wall is a modern aluminium 
wallplate (we used a commercially- 
available Clipsal Classic 2000 blank 
plate — so it looks very professional 
and as modern as tomorrow. 

A "window" is added to allow for 
reception of the remote control infra- 
red transmission from the hand-held 
unit. 
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You don’t even have to build the 
infrared controller yourself: it is a low- 
cost, commercially available unit 
which is preprogrammed for hundreds 
of different types of TVs, VCRs, satel- 
lite receivers, etc. 

The light dimmer can be set to oper- 
ate on one of four programming codes 
so you can select one which 
does not operate any of your 
other devices. (You’d hardly 
want the telly to change vol- 
ume whenever you dimmed the 
lights!). 

We have tested two different 
hand-held remote controls. 
One is a simple TV-only unit 
with minimal controls while 
the second is more elaborate 
and can control several differ- 
ent devices. This could also 
be used to control your TV set 
and VCR as well as the light 
dimmer. 

Hey, we’ve just helped you get rid 
of a couple of remote controls! 


Dimming and “soft starting” 


As mentioned, dimming of the lights 
can be achieved in two ways: using 
the touch plate or using the remote 
control. We’ll look at the touch plate 
first. 

Dimming is initiated by simply 
holding your hand on the touch plate 
and the light will be dimmed either 
up or down. It takes just on three 
seconds for the light to be dimmed 
over its full range. Dimming stops 
when either minimum brightness or 
full brightness is reached. 

Dimming the light in the opposite 
direction simply requires the hand to 
be momentarily removed from the 
touch plate and then reapplied. 

Want instant light? A quick tap of 
the touch plate will switch the light 
on and another quick tap will turn it 
off. When switching on, the lamp is 
returned to the brightness that it was 
last dimmed to. 

If you want the lamp at full bright- 
ness, you can give the touch plate 
another quick touch and the lamp will 
be brought up to full brightness. This 
second touch must be done within 2.5 
seconds or the lamp will be switched 
off instead. Alternatively, you can hold 
your hand on the plate so that it is 
dimmed up to the required bright- 
ness. 

Even when apparently switching on 
instantly, the lamp is always “soft 


www.siliconchip.com.au 










Features 
* Attractive slimline a 

Ppearance - no ! 
* Touch Plate dimming oe 
* Soft start for lamp when switched on 
. 4 dimming settin 
* Full brightness restored on 

second to 

* Remote control Operation Bs 
* Full control features wi 
+ RFI suppression 
+ Reset for brownout and blackout 


started” to reduce stress on the lamp 
filament. What this means is that 
power is applied to the lamp gradu- 
ally to bring it up to brightness. 
When you turn on a normal light, a 
very high surge current flows for a 
brief period (until the cold filament 
heats up). This causes a thermal shock 
which can cause the filament to 


break — especially when the lamp is 
reaching the end of its life. You have 
probably noticed that the vast major- 
ity of lamps “blow” at the instant they 
are turned on. 

Allowing the lamp to warm up 
slowly, with soft starting, prevents the 
filament from changing from cold to 
hot too quickly, reducing the thermal 
shock. Even though it happens slowly 
as far as the filament is concerned, as 
far as you (the user) are concerned it 
all happens pretty quickly. The soft 
start brings the brightness of the lamp 
up automatically from minimum 
brightness to full brightness in just 
340ms. Therefore it takes 17 mains 
cycles (50Hz) for the lamp to be at full 
brightness. 

Soft starting occurs whether the 
lamp is only brought up to a low bright- 
ness setting or to full brightness. Nor- 
mal up/down 
dimming also 
effectively pro- 
vides a soft 
start because 
of its slower 
change in bright- 
ness over time. 


Remote control 


Remote control fea- 
tures are different to those 
available with the touch 
plate. The touch plate has ef- 
fectively only one control — a 






Q Stored and returned at switch on 


th Touch Plate extension 


touch — which must perform several 
functions but the remote hand-held 
unit has several controls. So we can 
use different buttons to perform vari- 
ous dimming functions. 

We have selected five buttons to do 
the job. The ‘CH +’ and ‘CH — buttons 
provide fast up and down dimming 
respectively. The ‘volume +’ and ‘vol- 
ume —’ buttons provide for slow up 

and down dimming. The 

‘mute’ button turns off the 

lights. 

Incidentally, fast dim- 
ming takes two seconds 
from one lamp brightness 
extreme to the other, while 
slow up and down dimming 
takes 11.6 seconds. You can 
use the fast controls to set 
the approximate brightness 
required and the slow dim- 

ming buttons to more accu- 
rately set the level. 

There are 102 brightness 
levels available from mini- 
mum brightness to full brightness and 
the brightness is varied so that its 
level appears to change in approxi- 
mately equal steps. 

When the light dimmer is first in- 
stalled or if power is restored after a 
blackout or brownout, the lamp is ini- 
tially set as off. Full brightness is re- 
turned with a quick touch of the dim- 
mer plate. Also the last dimmed level 
is not remembered when the power is 
lost. 

The dimmer is powered from the 
mains via a dropping capacitor 
(0.47uF) which does not itself con- 
sume power in order to deliver the 
current required by the circuit. 

Power drawn by the dimmer circuit 
from the mains is a miniscule 0.42W 
which equates to about 3.7 kilowatt- 
hours per year. This will make its cost 
of running (ignoring the power used by 
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the lamp) less than 40 cents per year. 


Phase controlled dimming 


The dimming circuitry is based on 
phase control to set the lamp bright- 
ness. 

As you know, our electricity supply 
(nominally 240V AC) is a 50Hz sine- 
wave which goes positive for 10ms, 
back through zero and negative for 
10ms, back through zero and positive 
for 10ms, and so on. 

Normally, of course, the lamp fila- 
ment is connected to the supply when 
ever it is switched on. But what if it 
could be switched on and off very 
rapidly, so that only a percentage of 
the mains voltage could get through? 
If it was connected 50% of the time, 
you would expect the lamp to be sig- 
nificantly dimmer than when con- 
nected 100% of the time. 

Now what if this on/off switching 
was so accurately timed that the “on” 
point occurred at the same point in 
each half cycle (say half way through, 
or 50%) and the “off” point occurred 
at the end of that half cycle? The effect 
would be exactly the same. 

That is effectively what a phase con- 
trolled Triac dimmer does. It allows 
power to get to the lamp only for cer- 
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Fig.1: there appears to be a lot in the dimmer but most of the work is under- 
taken by the PIC microcontroller, IC1, which comprises the yellow blocks. 






tain portions of the mains cycle. If 
power is connected early in the cycle, 
the lamp will glow brighter. But if it is 
connected much later in the cycle, the 
lamp will glow much dimmer, simply 
because there isn’t the power to heat 
the filament as much. 

Switching is performed by a device 
known as a Triac which can be trig- 
gered on by a voltage at its gate. The 
Triac will only turn off when current 
through it drops below a certain 
threshold value. In practice, when 
driving a resistive load, this means 
that the Triac switches off when the 
mains voltage is near OV. The accom- 
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ZERO VOLTAGE 
DETECTION 





panying oscilloscope traces show how 
it works. 

The first oscilloscope waveform 
(Scope 1) is the 50Hz mains sinusuoi- 
dal voltage measured on the active 
output of a power point. This has an 
effective or RMS voltage of 240V (+5%) 
while the peak voltage is about 339V. 
Note that the mains voltage shown 
here is higher — 250VAC and 355V 
peak (half the peak-to-peak voltage). 

The second oscilloscope screen 
(Scope 2) shows the waveform ap- 
plied to the lamp when it is required 
to have a low brightness. In this case, 
the lamp is powered about 150° from 
the start of each mains half cycle and 
is switched off at OV. The lamp volt- 
age is applied for both positive and 
negative excursions of the mains and 
the RMS voltage is around 39V. 

The next oscilloscope waveform 
(Scope 3) show the lamp voltage when 
it is bright. Now the voltage is applied 
early in each mains half cycle so that 
almost the full mains waveform is ap- 
plied. Again the lamp is switched off 
at OV. The RMS voltage is now a lot 
higher at 242V. 

Circuitry for the lamp dimmer uti- 
lises this phase control by dividing up 
each half of the mains waveform into 
250 discrete sections. There are 250 
sections starting from the 0° and fin- 
ishing at 180° for the positive half 
cycle and another 250 discrete sec- 
tions from 180° through to 360° for 
the negative half cycle. Thus each dis- 
crete section of the mains is about 
0.72° (180/250). This is shown in Fig.2. 
A count of 48 is therefore 34° and a 
count of 211 is 152°. These are the two 
extremes over which the circuit will 
dim the lights. 


Block diagram 


Fig.1 shows the general arrangement 


TOUCH PLATE 
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TIME 0 10ms 20ms 30ms 
0 34 90 152 180 214 332 360 90 180 
DEGREES jy 1 ei | IL: i L 
250 250 
BRIGHTNESS 9 48 135 2110 48 211 0 125 250 
COUNTER _1 n as) — 1 LE 





Fig.2: this diagram represents 1.5 cycles (30ms) of mains voltage. The degrees 
and brightness counter scales are explained in the text. 
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These three oscillograms show how phase control delivers 
various amounts of power to a load. On the left (Scope1) is a 
somewhat distorted sine wave, straight out of a power point. 
While nominally 240V AC, 50Hz, in this case it’s actually 
250V AC and the frequency is just a tad low (neither of 
which is unusual). The second shot (Scope 2, above right) 
shows power being made available to the load very late in 
the half cycle so it effectively receives just under 40V. In this 
case, the lamp would be barely glowing. Scope 3, the 
waveform at right, shows triggering very much earlier in the 
cycle, so the lamp receives almost all the available power. 
Here the lamp would be at virtually full brilliance. 












WARNING: These scope waveforms are shown 
to explain the operation of the circuit. DO NOT 
try to reproduce these waveforms yourself — itis 
too dangerous. We used a special low-voltage 
test jig to obtain some of these waveforms. 





of the dimmer circuit. Most of the operation, with the 
exception of the infrared amplifier demodulator (IC2), is 
performed by IC1, a single chip microcontroller. We used a 
PIC16F84-10/P (or PIC16F84A-20/P), programmed to per- 
form phase control. It accepts inputs from the mains, from 
the touch plate and external terminal and also from the 
remote control amplifier demodulator (IC2). It then pro- 
vides an output to drive a Triac. 

The mains input at pin 6 of IC1 provides information 
about the phase of the waveform. Each time the voltage 
passes through zero (see Fig.2) the zero crossing detector 
resets the brightness counter. This counts from 0 through 
to 250 for both the 10ms positive and the 10ms negative 
half cycles of the mains voltage. It counts up every 40ps 
provided by a signal from an internal timer which is 
clocked using a 10MHz crystal timebase. 

An important part of this circuit is the feedback from the 
brightness counter back to the internal timer. This is re- 
quired to lock the internal timer to the brightness counter. 

Any deviation from this locked arrangement will pro- 
duce flickering in the phase controlled lamp. Without 
locking, the counter could be any value between 225 to 275 
depending on the mains frequency and crystal frequency 
drift. 

We therefore lock the counter to the mains by adjusting 
the internal timer in increments of 800ns either faster or 
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slower over the 10ms period between each zero crossing. 
Adjustments are carried out every 20ms. 

Inputs from the touch plate (and extension, if fitted) are 
monitored by the touch processing block. Touch plate 
detection is checked at around 90° which is the peak 
positive excursion of the mains waveform. The actual 
power supply for the dimmer follows the mains voltage 
and so if we want to pull pin 17 towards ground, the best 
sensitivity for this is when the dimmer circuit is sitting at 
the peak positive excursion of the mains waveform. 

The touch processing determines how long the touch 
plate has been touched or how long the extension input is 
connected by counting the number of mains cycles. It 
processes this to control the brightness level register. 

Similarly, the brightness level register is altered using the 
remote control. IC2 detects the infrared remote control code 
and amplifies the signal. Its output provides a demodulated 
signal of the transmitted code. Oscilloscope traces show the 
signal from the infrared hand held unit which is a modu- 
lated signal on a 36kHz carrier (Scope 4). The second set of 
traces (Scope 5) show this modulated signal in channel 1. 
Channel 2 shows the demodulated signal at the output of IC2 
where the carrier is removed. Note that IC2 inverts the 
remote control signal. 

The remote control signal at the output of IC2 is applied 
to pin 9 of the infrared decode select block. A shift register 
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Scope 4, on the left, shows the signal from the infrared 
hand-held unit which is a modulated signal on a 36kHz 
carrier. Scope 5, top right, shows this modulated signal in 
channel 1 (the yellow waveform). Channel 2 (blue 
waveform) shows the demodulated signal at the output of 
IC2 where the carrier is removed. Channel 3 (magenta) is 
the tracer waveform, while the green waveform (Channel 
4) shows the decoded output. Scope 6 (right) is similar to 
Scope 5 except that channel 1 (yellow) shows the stop start 
waveform. This signal can be used to sync the oscilloscope. 


converts the remote control serial code into a parallel form 
suitable for comparing with the known control codes in 
the decoder. 

Remote control operation codes are shown at pins 1,7 & 8 
which give the start and stop signal for the remote control 
signal, the tracer output which shows the position where the 
level of the remote control signal is read and the final 
decoded signal as applied to the decoder. Channels 2, 3 and 
4 show this. 

The remote control signal applied to pin 9 is a bi-phase 
code where a low level is represented by a high level going 
to a low level and a high is represented by a low level going 
to a high level. 

Note how the tracer signal in channel 3 (short positive 
pulse) is essentially in the 
middle of the high or low 
square waveform of the re- 
mote control signal found at 
the pin 9 input at channel 2. 
Incorrect decoding will oc- 
cur if the tracer rate is too fast 
or too slow, which will shift 
the tracer too far to the left or 
to the right respectively. The 
waveform resulting from the 
detection at the tracer points 
is the lower channel 4 output and is the decoded signal. 

The Scope 6 waveforms are similar to those above ex- 
cept that we have included the stop start waveform for 
channel 1. This signal can be used to sync the oscilloscope. 

Decoding periods are set by the internal timer which as 
previously mentioned is locked to the mains frequency. If 
the mains frequency drifts too far off 50Hz, then the remote 
control decoding will not operate correctly and will result 
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PLEASE NOTE! 
This circuit operates on the 240 volt mains and 
most parts of the circuit are at mains potential 
and therefore DANGEROUS. Furthermore, 
installation into fixed wiring can only be 
undertaken by licensed electricians under. 
current legislation in most states, 
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in loss of remote control operation. Fortunately, the mains 
frequency is usually well within 5% of the nominal 50Hz 
and with this variation (47.5Hz to 52.5Hz) the remote 
control will still operate. 

In fact, the mains frequency will be very, very close to 
50Hz most of the time. This is because it must remain 
accurate for power stations to keep in lock with each other 
and also to maintain load 
conditions over time. 

And ifit varied too much, 
every mains-locked clock 
radio and alarm clock in 
the country would show the 
wrong time — and then 
wouldn’t people get upset! 

Once the remote control 
signal is decoded it is com- 
pared. with stored codes. 
Inputs at pins 2 and 3 se- 
lect the particular code that is used with four possible 
different codes available. When the selected stored code is 
the same as the received remote control signal the bright- 
ness level register is altered in response to the particular 
function delivered by the remote control. So, for example, 
if fast up dimming is selected, the brightness level register 
is decreased to increase lamp brightness. 

The following comparator monitors both the brightness 
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The PC board is secured to the plastic 
face plate with nylon screws. The 
metal screw (bottom of pic) makes 
contact with the aluminium cover 
plate which acts as the touch sensor. 


level register and the brightness coun- 
ter. When they are equal, the compa- 
rator output provides a pulse to drive 
the Triac gate. 

If the brightness level register is a 
low value, this value will be equal to 
the brightness counter early in the 
mains cycle to provide a bright lamp. 
If the brightness level register is a 
larger value, the value will be equal to 
the brightness counter later in the 
mains cycle and so the lamp will be 
dimmer. 


The circuit 


Considering the complexity of the 
dimmer operation, there is not too 
much in the actual circuit itself. This 
is because most of the work is done in 
the PIC16F84-10P microcontroller 
(IC1). Apart from this IC there is only 
















the infrared decoder (IC2), a Triac, 
several diodes, a transistor, a crystal 
and an inductor plus a few resistors 
and capacitors . 

The Triac is connected between the 
mains active and the lamp via an in- 
ductor (L1). This inductor, in con- 
junction with the 0.1pF 250VAC ca- 
pacitor, provides suppression of elec- 
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tromagnetic radiation caused by the 
Triac switching. The inductor core is 
made from an iron powdered material 
which is very lossy in the high fre- 
quencies, particularly above 1MHz. 
Power for the circuit is derived di- 
rectly from the mains supply, using a 
0.47uF 250VAC mains capacitor as a 
dropping impedance for the follow- 





a 


TO CIRCUIT) 


Fig.3: the circuit is based on a suitably programmed PIC 16F84. It can handle input from either a touch plate or from a 
selection of infrared remote controllers. The code setting links depend on the specific controller. 
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“THESE COMPONENTS MOUNTED UNDER PC BOARD 


Fig.3: the PC board has tracks on one side but components are fitted to both sides. At 
left is the ‘normal’ component side while the right diagram shows the copper (track) 
side with the infrared receiver, capacitor and resistors. 






ing 5.6V zener diode, ZD1. The 0.47uF 
capacitor has an impedance of 6.77kQ 
at 50Hz. When combined with the 
series 1kQ resistor this doesn’t give an 
effective impedance of 7.77kQ, as you 
might expect. It’s actually 6.84kQ due 
to the phase differences between the 
capacitor and the resistor. This im- 
pedance limits the current flow in 
ZD1 to 35mA. 

The resulting supply is about 5V 
due to the voltage drop across D2. 

One thing to note here is that this 
5V power supply can only be obtained 
when the Triac is off. When the Triac 
is on there is only about 1V across it 
which is insufficient to develop the 
power supply voltage. 

Thus the phase control is limited to 
a minimum of 35° to make sure that 
there will always be power available. 
This phase angle also sets the maxi- 
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TOP 





<. LEAVE 75% OF CORE 
FREE OF WINDINGS 


L1 WINDINGS 
(24 TURNS OF 0.5mm ENAMELLED COPPER) 
Fig.5: L1 is wound with the turns at 
the top to minimise interference to the 
infrared pickup circuit. 
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mum brightness for the lamp. While it 
appears to be fully bright, it is not 
quite as bright as if switched directly 
across the mains supply. 

If the 0.47uF capacitor gives an im- 
pedance of 6.77kQ by itself, why in- 
clude the 1kQ resistor in series? One 
reason is to limit surge currents if the 
mains supply is connected during the 
peak of the supply. However, there is 
another and more important reason 
and is because of the Triac. 

When the Triac is fired, the charge 
on the capacitor is immediately dis- 
charged through L1, the Triac, the 
zener diode and the 1kQ resistor. So 
we need to limit this surge current 
through the zener diode, particularly 
when the capacitor is charged to 340V 
(the peak of the 240V AC waveform). 

Dissipation in the 1kQ resistor is 
another consideration. If the Triac is 
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Fig.6: if your infrared receiver doesn’t 
come with a shield, you’ll need to 
fashion one from tinplate. Here’s how 
it’s done. 


off, then the 0.47pF capaci- 
tor can charge and discharge 
smoothly with the sine wave 
voltage and the current 
through the 1kQ resistor is 
about.35mA RMS. This gives 
a power dissipation in the 
1kQ resistor of 1.23W. 

' Things are different when 
the Triac is fired. This is be- 
cause of the energy stored in 
the capacitor — 27mJ (*%2CV2). 
To convert this to watts we 
multiply by 100 as there are 
this many half cycles in a 
50Hz mains waveform per 
second. The worst case dis- 
sipation then becomes 2.7W 
in the 1kQ resistor. 

Selection of the resistance 
value is a compromise be- 
tween having low power dis- 
sipation when the Triac is off 
(which calls for a low value 
of resistance) and reducing 
the surge current through the zener 
diode when the Triac is fired (which 
calls for a large value of resistance). 

The resulting DC supply is filtered 
with the 470uF electrolytic capacitor 
and 0.1uF ceramic capacitor for IC2 
and the 47uF tantalum capacitor for 
IC1. The 0.1uF ceramic capacitor aids 
the 470uF capacitor in suppressing 
high frequency noise on IC2’s supply 
which could cause erratic operation 
of this high gain device. The tantalum 
capacitor provides both high fre- 
quency filtering and also sufficient 
energy storage for the current drive to 
the Triac. 

Power is applied between pins 14 
and 5 of IC1 and between pins 3 and 2 
of IC2. Pin 4 of IC1 is the reset input 
for the microcontroller and connects 
to the brownout circuit, comprising 
Q1 and the associated resistors. The 





Note how the cable tie passes through 
the PC board to secure L1 on the top 
side. 
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circuit is used to bring pin 4 low if the 
supply drops below a certain thresh- 
old. 

With a 5V supply, there is sufficient 
voltage on the base of Q1 to switch it 
on, pulling pin 4 to the 5V supply rail. 
If the supply rail drops, current 
through the 10kQ and 68kQ resistors 
at Q1s base will also fall. When the 
supply voltage reaches 4.68V, the cur- 
rent through the resistors is 601A and 
so the voltage across the 10kQ resistor 
is 0.6V. At this voltage Q1 just begins 
to turn off, pulling pin 4 of IC1 low to 
reset it. 

Crystal X1 operates at 10MHz to 
provide IC1 with an accurate clock 
signal for all the timing signals re- 
quired in the phase control driver and 
remote control decoder functions. The 
22pF capacitors provide the crystal 
loading to ensure a reliable oscilla- 
tion when power is applied. 

Dimming control inputs are at pin 
17 for the touch plate and at pin 18 for 
the extension. The touch plate is con- 
nected to pin 17 via two series-con- 
nected 4.7MQ high voltage resistors. 
It is essential to use the resistors nomi- 
nated (ie, Philips VR37). As well as 
limiting any current flow to a person 
touching the touch plate to below 
26uA, these particular resistors give a 
good safety margin as they are rated at 
2.5kV (AC) each. Two resistors in- 
crease the voltage rating to 5kV giving 
extra safety. 

Normally, the input from the touch 
plate (pin 17) is held at 5V via the 
1MQ resistor but if the touch plate is 
touched, the ground capacitance of 
the person will bring the touch plate 
to ground potential. This effectively 
pulls pin 17 down to the same level as 
pin 5 whenever the active line is above 
ground. IC1 can then detect this low 
voltage. 

The extension input at pin 18 is 
normally held low via the 10kQ resis- 
tor. It is pulled high to the 5V supply, 
when the extension is activated (in 
the same way as the main touch plate 
above). The 47kQ resistor to pin 18 is 
used to protect the input from tran- 
sients or incorrect connections to the 
extension. 

Note that we need to use this exten- 
sion input for extra touch plates. If we 
simply extended the pin 17 input to 
another switch plate the extra capaci- 
tance and pickup from the extra line 
length would trigger this high imped- 
ance input. 
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The whole assembly fits into a standard mounting box (as shown here) or can he 


attached to a standard mounting plate. The brushed aluminium cover which 
goes over the whole assembly forms the touch plate. 


IC2 receives and demodulates the 
codes from the infrared remote con- 
trol. It incorporates an amplifier and 
automatic gain control plus a 38kHz 
bandpass filter to accept only remote 
control’ signals. It then detects and 
removes the 38kHz carrier. The re- 
sulting signal is applied to the pin 9 
input of IC1 ready for code detection. 
The pin 2 and pin 3 inputs provide 
options for one of four remote control 
codes and are set by tying these pins 
either high or low with solder link 
connections. 

The high gain of IC2 makes this 
device susceptible to electrical inter- 
ference from the switching Triac and 
from the suppression components. 

The software has been carefully 





planned so that the remote control 
coding is only monitored when inter- 
ference is at a minimum. This inter- 
ference, however, does cause the gain 
of the amplifier to be substantially 
reduced due to its internal automatic 
gain feature which is used to prevent 
overload in its circuitry. This throt- 
tling back of gain reduces the range of 
the remote control operation. 

To minimise the effect, we have 
included shielding around the device 
and have wound the suppression 
inductor in an unusual manner to sub- 
stantially reduce any electromagnetic 
radiation. 

The zero voltage crossing point for 
the mains waveform is detected at pin 
6 of IC1 via two series connected 680kQ 
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Parts List — Touch/Remote 
Controlled Dimmer 


1 PC board coded 10101021, 62 x 72mm 
1 preprogrammed remote control 
(Jaycar ‘Big Shot 3’ AR-1710) or 
1-TV preprogrammed remote control 
(Jaycar ‘Select 1’ AR-1703) 
1 Clipsal CLIC2031VXBA blank plate and blank 
aluminium plate 
1 15mm x 20mm piece 0.5mm clear or red acrylic 
1 iron powdered toroidal inductor, 28 x 14 x 14mm 
(Jaycar LO-1244 or equivalent) (L1) 
1 4-way PC screw terminal block 
(Altronics P 2103 or equivalent) 
1 18-pin DIL socket 
1 10MHz parallel resonant crystal (X1) 
2 M3 x 16mm countersunk Nylon screws 
1 M3 x 15mm countersunk plated metal screw 
2 3mm x 6mm untapped spacers 
1 M3 tapped x 6mm metal spacer 
3 M3 nuts 
1 150mm cable tie 
1 1.2m length of 0.6mm enamelled copper wire 
19x 20mm piece of tinplate (tin can material) 
1 50mm length of 1.5mm spaghetti tubing 


Semiconductors 

1 PIC16F84-10/P (or PIC16F84A-20/P) 
programmed with Dimmer.hex (IC 1) 

1 infrared receiver 
(Jaycar ZD-1952, DSE Z-1955 or equiv) (IC2) 

1 SC141D 10A 600V Triac or similar (Triac1) 

1 BC327 PNP transistor (Q1) 

1 FR102 (UF102, 1N4936) or similar fast diode (D1) 

1 1N4002 diode (D2) 

1 BZV85C5V6 1.3W zener diode 5% (ZD1) 
(alternatives must be 5% tolerance) 


Capacitors 

1 470uF (105° C) 16VW PC electrolytic 

1 47uF 16VW tantalum 

1 0.47uF 250VAC X2 class MKT polyester 
1 0.1p,F 250VAC X2 class MKT polyester 
1 0.1u.F ceramic 

1 0.01uF MKT polyester 

2 22pF ceramic 


Resistors (0.25W 1% unless stated.) 

2 4.7MQ VR37 Philips high voltage (no substitutes) 
21MQ 2680kQ2 1 68kQ 1 47kQ 
122kQ 210kQ 11kQ 5W 1390 


resistors connected to the A2 terminal of the Triac. Detection 
of the zero crossing is only made at the negative transition. 

If the Triac switches on, the A2 terminal will cause the 
input to go high. So zero detection is only available when the 
A2 terminal goes low, at the end of the positive half cycle of 
the mains waveform. The zero voltage detection signal is 
also filtered with a .01uF filter capacitor. 

This capacitor causes a substantial shift in the detected 
zero crossing point but this is adjusted in software so that the 
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Scope 7: this shows the mains waveform with a 1kHz 
control tone superimposed on it. The effective modulation 


is up to 50V peak-to-peak and can cause havoc in the zero 
voltage detection unless filtered out. 


dimmer operates within the correct phase limits. The filter- 
ing is necessary to reduce the effects of electricity authority 
control tones which may be superimposed on the 50Hz 
mains. These could otherwise cause rather noticeable flick- 
ering in the lamp. 

The Scope7 oscilloscope waveform shows the mains wave- 
form with a 1kHz control tone superimposed on it. The 
effective modulation can be up to 50V peak to peak and can 
cause havoc in the zero voltage detection unless filtered out. 

Gate triggering to the Triac is delivered by the paralleled 
pins 10, 11, 12 & 13 of IC1. Together these can sink a total of 
100mA but we limit the current to the gate to around 50mA 
with a 39Q resistor. Diode D3 reduces the 0.7V positive 
voltage which is present on the gate when the Triac is 
switched on from driving current back into these IC1 gates. 
Gate triggering pulses are shown in the “Scope 8” oscillo- 
scope waveform. They are 80s wide and repeat at 10ms 
intervals. 


Extension plates 
You can add another extension plate to the system to give 


2.00ms 





11.8920ms 


Scope 8: these are the triggering pulses, which are 80s 
wide and repeat at 10ms intervals. 
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both touch and infrared control at a 
second, or even third location. 

We'll look at the way this works and 
how to put it together next month, when 
we also run through the recommended 
testing procedure. We’ll also look at 
coding the remote controls. 


Construction 


The dimmer is constructed on a PC 
board coded 10101021 and measuring 
62 x 72mm. It is mounted on a Clipsal 
Classic blank plate with a matching 
blank aluminium touch plate. The com- 
pleted dimmer will fit inside a stand- 
ard metal wall box using a 30mm deep 
mounting block. Alternatively, it can 
be fitted directly inside a Gyprock wall 
using standard mounting hardware. 

Begin by checking the PC board 
against the published pattern to ensure 
there are no shorts between tracks or 
any breaks in the copper. Repair these 
as necessary. 

Now check that the holes are drilled 
to the correct sizing for the larger com- 
ponents. The screw terminal mounting 
holes need to be 1.5mm in diameter, 
while the PC board mounting holes, 
the touch plate connection and the ca- 
ble tie holes to secure L1 should be 
3mm or 1/8" in diameter. 

Install the resistors (except for the 
two 4.7MQ values and the 1kQ 5W 
resistor) first, noting that some are 
mounted on-end. Use the colour code 
table to guide you in selecting each 
value. You can also check the values 
with a digital multimeter. 

Now install the socket for IC1, along 
with the capacitors. The tantalum and 
electrolytic types must be oriented with 
the correct polarity, as shown on the 
overlay. Diodes can be installed next 
making sure they are also placed with 
the correct orientation and that the cor- 
rect type is placed in each position. 
The Triac can be placed in position as 
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RESISTOR COLOUR CODES 
~——-S-Band Code (1%) 
yellow violet green yellow (NA-— must be VR37 type). 
brown black green brown _ brown black black yellow brown | 
blue grey yellow brown : 
blue grey orange brown 
yellow violet orange brown yellow violet black red brown 
red red orange brown 
brown black orange brown brown black black red brown 
orange white black brown — orange white black gold brown é 


4-Band Code (1%) 








blue grey black orange brown 
blue grey black red brown 


red red black red brown 


well as the screw terminal strip. Tran- 
sistor Q1 and crystal X1 can now be 
soldered in place. 

The 1kQ 5W resistor mounts end-on 
with spaghetti sleeving over the wire 
ends. It stands proud of the PC board 
by about 5mm to clear diode D2. 

Inductor L1 is wound using 24 turns 
of 0.5mm enamelled copper wire 
around the toroid as shown in Fig.5. 

It is not wound in the conventional 
manner with even spacings of the wind- 
ings around the core; rather the wind- 
ings are concentrated over about 25% 
of the circumference. 

This unusual winding method is to 
keep any stray fields away from the 
infrared detector which is susceptible 
to picking up interference and produc- 
ing erratic results. Do not use a com- 
mercially wound inductor as this will 
have even winding spacings around 
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the core and will prevent the infrared 
receiver from operating properly. 

When you have finished winding 
the core, pot the windings in some 5- 
minute epoxy. This will reduce the 
audible buzz caused by the vibration 
of the windings when driving the lamp 
with phase control. 

When the epoxy has set, place the 
inductor in position on the PC board 
with the windings oriented towards 
the top and secure in place with a 
cable tie wrapped around the circum- 
ference and through the two holes in 
the PC board under the core. The wires 
from the core are soldered into the PC 
board by first cleaning off the insula- 
tion and tinning the wire ends. 

The windings will be in close con- 
tact with the Triac tab, however, the 
windings and tab are at essentially the 
same voltage so there is no particular 
reason to be concerned about insulat- 
ing the windings from the tab. You 
may, however, wish to place a short 
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The Clipsal CLIC2031VXBA blank wall plate shown here assembled with the PC 
board. The two nylon PC board mounting screws are on the left and the metal 
pan-head screw is at the bottom (its head is marginally above the plate surface 
to ensure contact with the aluminium cover plate). The infrared receiver is at 
the top, its hole covered by a piece of acrylic sheet glued to the plastic. 


JANUARY 200231 


length of insulating tape over the 
windings in the vicinity of the 
Triac. 

Work can now begin on the 
underside of the PC board. 

The 4.7MQ resistors are 
mounted first. You must use the 
specified Philips VR37 types here 
because they are rated at 2500V. 

Use of standard 1W resistors 
will jeopardise the electrical safety 
of the dimmer. You can recognise 
the VR37 types by their light blue 
body and yellow tolerance band 
rather than a gold one. 


Cut the excess lead length off | Licht DIMMER 10101021 


on the top of the PC board. Solder 
the 6mm tapped spacer to the 
board by first securing it in posi- 
tion with a screw from the top side of 
the PC board. This will position the 
spacer correctly before soldering. 

Ifthe infrared receiver does not come 
with an earthed metal shield, you will 
need to make one for it. It can be made 
using some tinplate salvaged from a 
tin can or lid. Cut it out to shape with 
tin snips and drill out the hole for the 
receiver lens. Now fold the shield 
around the body of the receiver. Sol- 
der a short length of wire between the 
centre ground pin to the shield. The 
unit is now secured to the underside 
of the PC board as shown. 

Note that the shield and the copper 
area below the sensor are at different 
potentials, so if the shield makes con- 
tact with the board it will short out the 
5V supply. Make sure there is no like- 
lihood of shorting here. 

A 0.1uF ceramic capacitor is sol- 
dered between the shield and PC 
board. 

Place the PC board onto the Clipsal 
plastic wall plate with the infrared 
receiver to the side which has the 
mounting screws stowed away (un- 
less, of course, you have already re- 
moved the screws!). This side has 
mouldings which encroach inside of 
the wall plate. 

Now mark out the hole positions for 
the two mounting holes adjacent the 
4-way screw terminals and for the 
touch contact screw which secures 
into the 6mm spacer next to the 4.7MQ 
resistor. Drill 3mm holes for each. The 
two mounting holes should be coun- 
tersunk from the top side so that the 
Nylon mounting screws are flush with 
the top face. 

The hole for the metal touch con- 
tact screw is also countersunk a little. 
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Fig. 4: same-size PC board pattern for the main 
unit. The extension will be published next month. 


Don’t make this too deep, as the screw 
needs to sit proud of the top face by 
about 0.5mm to make reliable contact 
with the metal plate when it is at- 
tached. 

The hole for the infrared sensor 
must have some form of permanent 
covering over it to prevent anyone 
(little people especially!) poking any- 
thing inside the hole and possibly 
making contact with the live parts 
inside. 

We used a small piece of thin red 
acrylic material firmly glued to the 
top side of the plate (ie, so it is be- 
tween the plastic and metal plates). 
Mark out the position for the infrared 
receiver lens on the plate and drill 
out this hole — 4-5mm would be about 
right. (Too small a hole limits the 
angle of infrared reception.) 

Now clip the metal plate over the 
plastic wall plate and drill out the hole 
in the metal plate so the two holes line 
up. Remove the metal plate and glue 
the acrylic to the plastic plate with 
contact adhesive or similar glue. 

Incidentally, the sensor needs to be 





That’s about all there is to the 
basic dimmer. However, we 
have yet to look at the testing 
procedure (which is done with 
low voltage for safety), the 
types of remote controls suit- 
able and how to set the dim- 
mer codes to suit, installation 
and also the operation and 
construction of the remote 
touch panels/infrared receiv- 
ers. We'll cover all of this in 
February SILICON CHIP. 





Next month: testing, installation, remo 









located as close as possible to the 
inside surface of the plate for 
best reception of the infrared sig- 
nal. 

The PC board is attached to 
the plate using countersunk Ny- 
lon screws adjacent to the screw 
terminals and the countersunk 
metal screw which secures into 
the 6mm tapped standoff. The 
board stands off from the plate 
using two 6mm spacers for the 
Nylon screws. Use M3 nuts to 
secure the board in place. 

Note that you must use Nylon 
screws and not metal ones for 
the mounting points adjacent to 
the screw terminals. This is to 
ensure electrical safety. 

As we mentioned earlier, contact is 
made between the metal plate and 
the circuit via a 3mm metal machine 
screw. We used a pan-head (ie, slightly 
raised) countersunk screw which, 
when installed, was just proud of the 
plastic surface by about half a milli- 
metre or so. When the aluminium 
dress plate was snapped into place, 
this screw made reliable contact. 


And finally, another warning! 


Just in case you missed the warn- 
ing messages published elsewhere in 
this project, let’s reiterate: 

This is a mains-powered project 
with most parts floating at mains po- 
tential. Do NOT attempt to operate it 
outside of a protective case or box — 
in fact, leave the testing until next 
month when we show you how to do 
it safely. 

And if you are going to install it 
into your home, under current legis- 
lation you must be a licensed electri- 
cian to even unscrew a wallplate or 
light switch. Hopefully, that may 
change in the future! sc 
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In fact, SILICON CHP is now the ONLY truly electronics-oriented 
magazine published in Australia. But if you want SILICON CHip to 
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SERVICEMAN'S LOG 


Not enough information — or too much? 


It is seldom that I devote a whole column to just 
two sets of the one brand. One exercise left a lot 
of unanswered questions and the other was a 
job that nobody wanted — only nobody told me. 
And then there was the manual that was too big 


to be helpful! 


Mr Greenspan won his TV set in a 
competition, so his perception of it 
probably differs from that of most cus- 
tomers. Because you haven’t actually 
had to shell out your hard-earned shek- 
els, you tend not to appreciate its true 
value. As a result, when it has the 
temerity to break down, your loyalty 
to it is limited. It didn’t cost anything, 
it doesn’t owe you anything, so if it is 
anything serious .. . well, easy come, 
easy go. 

Mr Greenspan’s good fortune was 
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an expensive 1992 Philips Matchline 
16 x 9 aspect ratio TV set, model 
36ML8906/00B, employing an FL 1.2 
AA chassis. The tube is a W67EW- 
5001X42 but to me that is rather mean- 
ingless in conveying size because of 
its aspect ratio. The manual says there 
are four picture sizes — 21in, 25in, 
28in & 33in — but I really don’t know 
which one this is. Its diagonal meas- 
urement gives a 76cm (29in) viewable 
area. 

Anyway, Mr Greenspan’s set was 








I TOLD HIM L’D HAVE A GO, 
& SPEND AN HOUR'S LABOUR oN IT 
TO CONE UP WITH AN ESTIMATE..2 











dead and considering that he had won 
it and it was now nine years old, he 
wasn’t sure whether he wanted to 
spend real money on it to have it 
fixed. I told him I would have a go and 
spend an hour’s labour on it to come 
up with an estimate. He could then 
make a decision on that basis. 

Iremoved the back to reveal a large 
flat split chassis interspersed with a 
few modules. Access to the copper 
side of the main board looked particu- 
larly awesome and I was so intimi- 
dated by the technology that I felt I 
just couldn’t proceed without a serv- 
ice manual. Fortunately I was able to 
order one. 

While waiting for it to arrive, I had 
a good look at the setup during coffee 
breaks and while dealing with other 
sets in the queue. The biggest prob- 
lem appeared to be that I couldn’t 
reach the copper side of the mother 
boards while the set was on. This is 
not the sort of set one can roll onto its 
side or even upside down. 

The chassis could be removed by 
unplugging it and sliding it back after 
pressing four locks on either side of 
both boards. Later, when I acquired 
the manual, it suggested assembling 
the two panels with a red clip at- 
tached to the signal panel at 90 de- 
grees, though exactly how this was 
supposed to help access escapes me. 

In the meantime, I decided on a 
course of careful and detailed obser- 
vation. In fact, no component could 
be found to have failed visually, and 
strategic measurements with an ohm- 
meter confirmed that the set should 
work. But I did discover a lot of faulty 
joints all over the power supply and 
horizontal stages. 

Rather than wait for the circuit, I 
impatiently soldered everything in 
sight. I also checked for dried out 
electrolytic capacitors but could find 
none. Satisfied, I reassembled it all 
back in the cabinet. I wasn’t really 
very optimistic that I had achieved 
anything much, so I was really sur- 
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prised to find that I now had both 
picture and sound and that even the 
remote control worked. 

However, I soon realised that the 
picture was far from perfect. It was 
dark, small and with a tendency to 
bloom. Nevertheless, I felt that I was 
probably half way home. 


Voltage measurements 


Later, when I received the poorly 
photocopied version of the service 
manual, the first thing I did was meas- 
ure the main HT at TP57, the cathode 
of D6237. 1 can never understand why 
important test points do not provide 
easy access, with a real test point. 
D6237 is buried in among heatsinks 
and it is not easy to attach a crocodile 
clip to it, although I eventually man- 
aged. Instead of 141V there was only 
approximately 105V, depending on the 
picture tube beam current. Varying 
VR6370 on the SOPS (Self Oscillating 
Power Supply) Control Module var- 
ied the HT but not by much. 

I then spent some time checking all 
the voltage sources in the power sup- 
ply and established that all the sec- 
ondary voltage rails were low. The 
only exception was that of the sepa- 
rate standby power supply (fSOPS). 
This gave a higher voltage output than 
was marked on the circuit. VSTART 
measured over 20V and is marked 
17.5V at TP60 but 5V STBY at TP50 
was spot on. I decided that these later 
observations were irrelevant. And the 
conclusion was that the control mod- 
ule was the most likely culprit. 

The irritating thing was that this 
control module was shown only as a 
block diagram. There is no circuit, no 
part number, nor any reference to it in 
the chassis service manual. I contacted 
Philips for more information but no- 
one had any at all. The only thing I 
could get was the “SOPS REPAIR KIT 
4822 310 31932” for a trade price of 
$134.09. 

Well, it was crunch time for Mr 
Greenspan. I told him all I knew — 
which admittedly wasn’t much — and 
the likely costs that might be involved. 
He sensibly decided to abandon the 
set and we struck a deal that I could 
keep the set in lieu of any labour costs 
I had incurred so far. 

I then invested in the repair kit — 
taking a punt on whatever that was. 
Two weeks later I received a small box 
with some components, a list, and a 
new control module! The ES7028 
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multilingual list was extremely brief 
and insisted that I replace all 11 com- 
ponents and the module. 

I hate being told what to do, so I 
carefully examined the circuit and 
noted which parts they were wanting 
me to replace. 

The first five parts were the main 
fuse and bridge rectifiers. Then there 
was another fuse, a chopper transis- 
tor, two more diodes and capacitors 
and a regulator transistor — all of 
which were working perfectly in 
this set. Admittedly, a few of 
these had been modified but 
only superficially and I 
really couldn’t see this 
making much difference. 

In the end, I just 
plugged in the new mod- 
ule and switched the set 
on. And would you believe it? — the 
picture was now perfect and the main 
HT was spot on at 141V. 

At this point, [imagined that would 
be the end of the exercise. However, 
as a matter of course, I put the set on 
test and left it. Each day, I switched it 
on for the full working day and 
switched it off with the remote con- 
trol before the master power switch 
was turned off. 


The set baulks 


After a few days I noticed that the 
set didn’t want to switch on. By jig- 
gling the power on/off switch several 
times I could sometimes make it come 
on and then it would stay on for the 
rest of the day with all functions work- 
ing perfectly - including the remote 
control and main power switches. 

Gradually, it became worse until 
finally I had to remove the back and 
look inside. Just jiggling the module 
was enough to get it started again and 
it stayed on. But the problem per- 
sisted; every time I switched the set 
on from cold in the morning, it 
baulked. Finally, I could only start it 
by putting in the old module, switch- 
ing the set on, then switching it off 
and refitting the new module. 

By now, I really wasn’t sure whether 
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ooo PERHAPS IT WOULDN'T 
BE A GOOD IDEA TO 
HOLD NW BREATH ooo 


it was the new module that was at 
fault or whether it was another prob- 
lem altogether. Eventually, after much 
investigation, I concluded that the new 
module was faulty and should be re- 
turned. 

Acting on this turned out to be a 
drama of its own. First, Philips Spares 
was in the middle of moving and sec- 
ond, they didn’t really believe that 
the new part was faulty. Eventually, I 
managed to persuade the Spare Parts 
Manager to exchange it for another 
but in view of their move and also 
lack of stock, I felt that perhaps it 
wouldn’t be a good idea to hold my 
breath. 

He told me to keep breathing and 
eventually something would be done, 
so I posted the kit back and prepared 
to wait. 

In the meantime, I regularly glared 
at the old module whenever I had 
spare time, trying to guess what the 
cause of the low HT might be. I par- 
ticularly looked at the voltage compa- 
rator components around transistor 
7370 and started to replace some of 
the surface mounted components such 
as the 6.2V zener in its emitter. 

As the days turned into weeks, I 
gradually ended up by checking al- 
most every component on this mod- 
ule. The module is actually split into 
two sections — one section is cold and 
the other hot and they are connected 
via an optocoupler very similar to 
many other Philips TV sets of that 
generation. 

Well, during one coffee break I made 
an interesting observation and that 
was to do with the VSTART voltage. (I 
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Serviceman’s Log — continued 


am talking about the old module now; 
the new one was still with Philips 
Spare Parts) This voltage comes into 
the module and goes to a 5.6V zener 
diode in series with a diode (1N4148) 
and then to transistor 7371 (all sur- 
face mounted). These two diodes were 
marked 6373 and 6372 respectively. 

I then realised that these two di- 
odes were also identically marked on 
the circuit as being on the mother- 
board. At first, I thought this was just 
a circuit mistake but a check con- 
firmed that these two diodes were 
actually on the motherboard, so this 
configuration had been duplicated. 
However, when I looked at the circuit 
of the new module, which I had drawn 
earlier, these two components were 
missing! 

So, to summarise, I had a set with a 
motherboard carrying these two com- 
ponents plus a module - apparently 
the original — in which these compo- 
nent were duplicated. But on the sec- 
ond (new) module (now with Philips), 
these components had been left out 
and had been replaced by links. 

What a mix-up; and what did it all 
mean? In an attempt to clarify the 
issue, I replaced extra components on 
the old module with wire links and 
plugged it back into the set. And when 
I switched the set on, the picture was 
perfect and the HT could be adjusted 
so that it was spot on 141V. 


A riddle 
I felt elated that I had fixed the 
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problem but recognised that I hadn’t 
solved the riddle. There was a whole 
swag of questions still to be answered 
but it appears that Philips made two 
(at least) versions of this set: one with 
the two diodes mounted on the moth- 
erboard but missing from the module; 
and one with the diodes in the mod- 
ule but missing from the motherboard. 
It is hard to imagine a setup more 
likely to create a mix-up. 

Supposedly, this set had worked 
properly for years with this module in 
it — or had it? Had Mr Greenspan 
always had a small picture but just 
wasn’t fazed by it? After all, there is 
much confusion among owners as to 
what size and aspect ratio the picture 
should be: 16 x 9, 4 x 3, or letterbox. 
Besides, before January this year, it 
probably was always 4 x 3 and a 16 x 
9 set was really superfluous in 1992. 
Also, Mr Greenspan may have thought 
it was normal that he was receiving a 
4 x 3 picture with the set in 16 x 9 
mode. 

Or had someone else had a go at Mr 
Greenspan’s set? Getting a set’s his- 
tory out of some owners is like pull- 
ing teeth. I’m not supposed to ask 
“silly questions” like that. 

In any case I can’t really raise the 
matter with Mr Greenspan now, so I 
can only conjecture as to why a set 
fitted with the wrong module turned 
up on my bench. 

Finally, why did the new module 
fail intermittently? It will be interest- 





ing to see if the replacement module 
works when it returns from Philips. 
In the meantime, the set continues to 
work flawlessly. 


Postscript 


Subsequently, since writing the 
above, two events have occurred. First, 
a new SOPS Control Module arrived 
and, initially, appeared to be working 
properly. Unfortunately, it failed after 
a couple of days and I may be able to 
write more about this later. 

But was this really anew module or 
had the previous one with the inter- 
mittent fault found its way back tome 
in the confusion caused by the move. 
Stranger things have happened. 

Second, after spending months try- 
ing unsuccessfully to acquire a circuit 
of the SOPS Control Module from 
Philips, a colleague finally tracked 
one down. He is an experienced 
technician who works by himself from 
home and found it loose with the in- 
struction book for the set. It is not for 
an FL1.2 chassis, but actually for an 
FL1.1S (Part No: 4822 727 6395.1/ 
SV00.wk.9148). 

So there we are — but where are we? 


Another Philips 

Mrs Adams’ set was a 1989 Bel- 
gium-made Matchline 33CE753/42R 
(3A Chassis) which she had been try- 
ing to get fixed. I only found out later 











HATE THE THOUGHT OF BEING CONTRACTED 
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that she had had the set looked at by 
several technicians who didn’t want 
to know about it. Had I known this I, 
too, would have been more cautious — 
much more cautious. 

As it was, I was told that it was 
dead and I was cheaper than the au- 
thorised agent. This is always a bad 
omen — I hate the thought of being 
contracted just because I am cheap! 
Still, I take comfort from the fact that 
the NASA spacecraft components are 
also constructed (supposedly) by the 
companies that submit the lowest ten- 
ders. 

So there I was, at her house, looking 
at this monster 80kg 84cm TV set, 
having been given the impression that 
it had only a faulty fuse - or something 
equally simple. The set had already 
been put aside and another placed in 
its place. My heart was in my boots — 
I just knew that this was going to be 
difficult but this is my profession and 
I need the money. 

The back unclipped easily to ex- 
pose a chassis which must have few 
rivals for poor access. The whole thing 
is enclosed with concealed plastic 
catches and supports. All I could con- 
firm was that power was getting past 
the power switch and fuse and onto 
the main chassis. Apart from that, the 
set was completely dead and I could 
find no other easily accessible voltage 
to check. 

The set obviously had to go back to 
the workshop and I also needed a 
service manual. Initially, I planned to 
order a new service manual, until I 
was advised of the cost for a photo- 
copy — $300! I settled for renting it 
instead. 

When the manual arrived, I could 
see why it was so expensive — it was 
huge. The main reason is that it cov- 
ers all the models employing this chas- 


sis and all the possible options. So it 
covered the basic sets, the projection 
models, plus the medium and high- 
end versions. My first problem was 
identifying this particular set’s chas- 
sis — and that wasn’t very easy. 

The serial number started with 
AGO6, which told me it was a later 
series after AGO3. It had PIP (Picture- 
in-Picture), SVHS and hifi sound, Tele- 
text and Multisystem — in fact it 
seemed to have everything. 

I never really did discover what 
VHP, IPP and SYMMETRIC WITH- 
OUT LOUDSPEAKERS meant. More 
to the point, there was not one com- 
plete section or circuit which covered 
this model in detail. It was a case of a 
bit of circuit here and a bit there, 
making the whole thing a schemozzle. 
Also, while there were fault finding 
trees, they were just too difficult to 
comprehend. 

In the end, I settled on using basic 
principles and muddling through. 
Removing the entire chassis from the 
cabinet involved raising two clips (B) 
at the rear and pulling it out. But this 
gives only limited access to the com- 
ponents on top and virtually nothing 
underneath. 

I found a plug, M17, with a link 
between pins 5 and 6. This was the 
140V HT feed to the horizontal output 
stage and there was no voltage on this 
— but neither were there any short 
circuits, which indicated that the line 
output transistor 7618 was probably 
OK. By removing this plug and con- 
necting a 100W globe to pin 6, I could 
measure 140V. 

By now, I had also inspected some 
of the components on the top of the 
main board and quite a lot didn’t look 
healthy. I therefore felt that it was a 
good time to remove the board and 
give it a detailed examination. 
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Using an indelible felt tip marker to 
identify everything, I unplugged the 
sockets leading to the front controls, 
the tube and the peripheral modules, 
before getting it out. Once out, I had to 
remove two screws holding the AV 
connectors plus remove a fixing 
bracket E which holds the modules 
in. I then released two clips and six 
screws on either side before the main 
(mono-carrier) panel would slide out 
— grudgingly — to the rear. 

Now that I could have a good look 
at what I had, I could see that several 
electrolytic capacitors needed replac- 
ing. I also noticed that R3698 (470Q) 
was burnt out and there were a sev- 
eral faulty joints. I replaced capaci- 
tors C2638, C2555, C2644 and C2701 
on spec, along with C2618 (.001pF 
2kV) which had cracks in it. 

C2609 (.0082uF, 1.6kV) had been 
replaced at some stage in the past 
with the wrong value and capacitor 
type, so this too was changed. The 
horizontal output transformer also 
looked a little the worse for wear but, 
for the time being, I just resoldered 
the pins and repaired a few cracks in 
the PC board near pin 14. 

My main worry at this point was to 
determine what had destroyed R3698, 
which is from the gate of SCR6698 to 
chassis — it would need a fair bit of 
grunt to burn a 470Q resistor, yet the 
SCR measured OK. I replaced the re- 
sistor and C2698 for good measure 
before putting it all back together and 
trying it. 

Early on in this story, when I first 
checked the set in the customer’s 
home, I had neglected to label one of 
the single plugs coming out of IK13 
on the PIP interface panel 1710. Now 
I couldn’t work out where it went and 
the service manual was completely 
useless. Eventually, I found it in the 
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Serviceman’s Log — continued 


back of the 100Hz section where it is 
shown as going to plug IM27 on the 
main board (which is conveniently 
hidden under a plastic bracket). 

On some circuits, this is also shown 
as 1M17 and is the 5V standby but 
quite where it goes to isn’t shown on 
the circuit diagrams. I suspect it goes 
to the front panel but time prevented 
me from tracing this further. And I 
still had no power at all, even with 
M17 connected. 

Next, I shorted the base and the 
heatsink of the horizontal output tran- 
sistor, effectively cutting it off. The 
lamp still glowed when I did this, so 
it looked as though I was looking for 
some protection circuit fault. 

I removed the chassis again and 
started an exhaustive DC resistance 
check. This revealed all sorts of bad 
news. First, D6702, a 47V zener, was 
short circuit and F1601, a 315mA but- 
ton fuse, was open. 

It was about now that I was begin- 
ning to realise that there was a signifi- 
cant similarity between the 3A chas- 
sis and the more popular 2B chassis. 
With F1601 blown, it was fairly obvi- 
ous that the horizontal output trans- 
former (5620) was shorted. And guess 
what — it is identical to the one used 
in 2BS chassis (EHT6140 substitute). 
A new one was fitted and the set reas- 
sembled but it still refused to start. 

This time I followed the circuit from 
the gate of the SCR via plug M7 pin 2 
and onto the Power Amplifier Sound 
(PAS) module 1003, where I found 
resistor R3229 burnt out on the 
collector of transistor 7226 (BC558), 
which was shorted. The difficulty here 
was that R3229 is not shown in any 
circuit at all and in the end I just fitted 
a link instead. 

Now when I switched on, I had 
sound and picture but there were still 
problems. The purity was all over the 
place and I made a mental note to 
replace PTC 3653, the dual posistor to 
the degaussing circuit. There was a 
lot of intermittent chirping noises from 
the horizontal output stage and when 
I tapped the horizontal output trans- 
former, the sound would change its 
pitch. 

I tried this several times, then sud- 
denly I had no vertical deflection and 
the set died completely. The chassis 
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came out again and this time the hori- 
zontal output transistor (7618) was 
shorted and fuse F1601 had blown. I 
replaced the 2SD1710 with a 2SD1577 
as shown on the circuit and I found 
two long, barely visible cracks between 
adjacent pins of the horizontal output 
transformer which were breaking 
some of the copper tracks. 

I repaired all these and replaced 
D6646 which supplies the 26V to the 
vertical output stage. I also found 
cracks in the degaussing sockets (M18 
and M19), which I also replaced when 
replacing the PTC. 


Getting there 


That finally fixed the more urgent 
problems but unfortunately there were 
still some minor faults. I still hadn’t 
fixed the intermittent chirping noise 
and traced that to the deflection yoke 
before deciding the customer must 
have always had this and could live 
with it. In any case, it only happens 
during the first few minutes from 
switching on. This she subsequently 
admitted and she also told me that the 
set had had a new tube fitted while it 
was still under warranty. 

The next problem was that it took 
ages for the picture to come on and 
sometimes it didn’t come on at all. 
This can be indicative of a “flat” (low 
emission) tube. However, in this case, 
the collectors of some of the colour 
output power amplifier transistors had 
broken their copper PC tracks. 

Irepaired these and made two modi- 
fications to improve the turn-on time, 
to reduce it to about 10 seconds. 
One modification involved changing 
R3492 to 3.3kQ (was 1.8kQ) for peak 
white and the other was to add 150kQ 
from IP12 (12V) to 2P12 (Beam Cur- 
rent Information Limiter). This de- 
sensitises the auto cutoff control to 
1C7355 TDA4580. 

And that was it. The repair wasn’t 
cheap and even then I didn’t charge 
for all the time taken. However, Mrs 
Adams accepted the cost and, after a 
long soak test, I organised for it to be 
returned. She was extremely suspi- 
cious about every move I made while 
setting it up but it all worked properly 
and she paid promptly. 

I do hope I don’t get too many more 
of these. sc 
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comprehensive, includes sections on load- 
invariant power amps, distortion residuals 
and diagnosis of amplifier 
problems.368 pages in 
paperback. 


Video Scrambling & Descrambling 
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If you've ever wondered how they scramble 
video on cable and satellite TV, this book 
tells you! Encoding/decoding systems 
(analog and digital systems), encryption, 
even schematics and details of several 
encoder and decoder circuits for experi- 
mentation. Intended for both the hobbyist 
and the professional. 290 pages in 
paperback. 
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sors, Understanding Telephone Electronics, 
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, telephone fundamentals, including both analog 
and modern digital communication tech- 
niques. It provides basic information on the 
functions of each telephone system compo- 
nent, how electronic circuits general dial 
tones, and how the latest digital transmis- 
sion techniques work. 


Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. 

The book includes both theory and 

practical servicing information and [gay 
is ideal for both students and Jo 
technicians. 382 pages, in ‘ 
paperback. 
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your desk, through the popular simulation 
applications, EASY-PC Pro XM and Pulsar. 
Alternatively, if you want to discover the 
applications through a thoroughly practical 
exploration of digital electronics, this is the 
book for you. A free floppy disk is included, 
featuring limited function versions of EASY- 
PC Professional XM and Pulsar. 249 pages, 
in paperback. 
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This book is for anyone involved in 
designing, adapting and using analog and 
digital audio equipment. It covers tape 
recording, tuners and radio receivers, 
preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technol- 
ogy and digital audio, test and measure- 
ment, loudspeaker crossover systems, 
power supplies and noise reduction 
systems. 375 pages in soft cover. 
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includes chapters on standards, measurement 
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layout and grounding, digital and analog circuit 
design, filtering and shielding and interference 
sources. The four appendices give a design 
checklist and include useful tables, data and 
formulae. 299 pages, in soft cover. 


For non-specialist users — explores most of 
the widely-used modern types of motor and 
drive, including conventional and brushless 
DC, induction, stepping, 
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motors. 339 pages, in paper- 
back. 
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Concise and practical guide to getting 
up and running with the PIC 
Microcontroller. Assumes no prior 
knowledge of microcon-trollers, 
) introduces the PIC’s cpabilities 
e through simple projects. Ideal 
introduction for students, 
teachers, technicians and 
electronics enthusiasts — perfect 
- 5 : for use in schools and colleges. 
270 pages in soft cover. 


Essential reading for electronics 
designers and students alike. It will 
answer nagging questions about core 
analog theory and design principles 
as well as offering practical design 
ideas. With concise design implementa- 
tions, with many of the circuits taken 
from lan Hickman’s magazine articles. 
294 pages in soft cover. 















The definitive guide to home and small 
business installation - extensions, 
| modems and telephone systems. 
Provides a practical guide to 
installation of telephone wiring. 
Ranges from the single extension 
socket to the Private Automatic 






Provides fully up-to-date coverage of 
the whole range of current home 
video equipment, analog and digital. 


Branch Exchange (PABX), with the Information for repair and trouble- 
necessary tools, test equipment and shooting, with explanations of the 


; : : technology of video equipment. Gy 
materials needed by installers. 178 n : . 
soft eae ad by Mstallete desist 318 pages in soft cover. “a 





A collection of the “most asked for” 
Test Equipment projects and features 
from the pages of Australia’s “most 
asked for” electronics magazine. 
Exceptional value at $13.20 (Aust): 


$A15.95 NZ (prices include p&p). 


Hints, tips, Upgrades and Fixes for your 
computer from articles published in 
SILICON CHIP in recent years. Covers 

DOS, Windows 3.1, 95, 98 and NT. A 
must for the computer user. $12.50 
(Aust): $A15.95 NZ (prices include P&P) 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 





Regulator for solar 
battery charger 


Some solar regulators 
are complicated and 
tricky to set up, and 
may also have relay 
chatter. This ver- 
sion is easy to set 
up and works 
positively. The 5k 
relay is a 12V 
400-ohm coil 
type with 10A 
contacts (such as 
Dick Smith P-8017). 

Q1 monitors the battery being 
charged via the 330kQ and 10kQ re- 
sistors feeding its base. While the bat- 
tery voltage is below the threshold set 
by trimpot VR1, Q1 is off, Q2 is on 
and the relay is energised to pass cur- 
rent from the solar panel and diode 
D1. Q2 also lights LED1. 


When the battery voltage rises above 
the threshold set by VR1, Q1 turns on, 
removing base current from Q2 which 
then turns off the relay. The 220uF 
capacitor at the base of Q1 prevents 
relay chatter. 

Once the relay is open, a trickle 
charge can be maintained via a suit- 
able incandescent lamp which by- 





passes the relay contacts. 

The meters and changeover switch 
can be regarded as optional. To set the 
cutoff voltage (eg, 13.8V), apply 14- 
15V to the battery terminals and ad- 
just trimpot VR1 until LED1 goes out 
at the desired voltage. 

E. Sherman, 

Kawhia, New Zealand. ($30) 


Simple time switch for 
battery-operated projects 


The use of this simple timer will prevent batteries 
from going flat because you forgot to turn off the power. 
It uses a momentary pushbutton switch to apply power 


_to the controlled device and then, after a delay of about 


eight minutes, power is automatically cut. Timing can 
be restarted at any time during the 8-minute interval. 
The 4060 14-Stage Ripple Carry Binary Counter gov- 
erns the ON timing duration with the R/C combination 
at its clock inputs, pins 9, 10 and 11, providing the rate 
of clock pulses. Q1 switches power in the positive line 


to the device to be controlled when IC1’s Q14 output 
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goes low. A high-brightness LED is included as an ON 
indicator but can be deleted if not required. 

IC1 is permanently connected to the battery supply 
but draws just a few microamps of current when dor- 
mant. This current flows through a 100kQ resistor and 
insufficient voltage is induced across the base-emitter 
junction of Q1 to turn it on. The Reset pin of the 4060 is 
held low by a 47kQ resistor and as a result, output Q14 
(pin 3) is set high. This also holds pin 11 high via D1, 
preventing the clock from pulsing. 

When the pushbutton is pressed, two events take 
place. The Reset pin of IC1 now becomes momentarily 
high, resetting all Q outputs Low. With Q14 low, Q1 
then turns on to power the external circuit. After about 
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BATTERY- 


eight minutes, the count sets Q14 high again and Q1 

turns off. : 
The timing duration can be varied by using a different 

capacitor value on pin 9 of IC1. Supply voltages from 5- 

15V are acceptable but the 3.3kQ resistor should be 

tailored to provide about 5mA base current to Q1. _ 
Colin Christensen, Redcliffe, Qld. ($40) 
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TRUCK REFLECTOR 


Door monitor 
for a dog 


This circuit was produced to moni- 
tor the movement of an old dog which 
at times during the night must be let 
outside. A door monitor set low off 
the ground would have sufficed but it 
needed to discriminate against cats as 
well. 

The first 555 pulses the infrared 
LED at 38kHz and the light output 
reflects off a car or truck reflector to be 
picked up by the infrared detector IC. 
When it picks up infrared, its output 
goes low to turn on the visible LED via 
the BC558 transistor. This LED serves 






both as a power on indicator and is 
used to set up the reflector. 

The height of the transmitter and 
receiver (optically isolated but in the 
same box) was set a little below the 
shoulder height of the dog. To prevent 
false alarms from cats’ tails occurring, 
an RC time delay was included, com- 
prising the 1MQ resistor and 47pF 
capacitor at pin 3 of the LM311 com- 
parator. This comparator goes low 


FLASHING LED 
AND/OR PIEZO BUZZER 


+5V 


LANDER) 


to provide a clean 
trigger signal to the 
second 555 timer, 
which operates as a 
monostable to drive 
a flashing LED and/ 
or a piezo buzzer 
for 10 seconds. 
Paul Walsh, 
Montmorency, 
Victoria. 








Electric field 
proximity switch 

This little circuit does not pretend 
to compete with the Body Detector 
sensor featured in the October 2001 
issue of SILICON CHIP but its sensitiv- 
ity for so simple a circuit is very high. 
The circuit will respond to both RF 
and electrostatic fields. 

The proximity switch behaves 
rather like the automatic door-opener 
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at the entrance to many stores. A per- 
son approaching will activate the de- 
vice and open the doors but if the 
person then stops and remains still, 
the doors will close. 

With no moving objects within its 
range, the field strength varies slowly 
and has no effect on the device. But a 
large body such as a person entering 
its zone of operation results in large 
changes in the field strength. 

continued on page 44 
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CONTRIEUT 
| AND WIN 


~ As you can see, we pay good money for 
¥ each of the “Circuit Notebook" contributions 
¥ published. But now iii. 

% there's an even better. 
$ reason to send in 
£ your circuit idea: 
each month, the 
¥ best contribution © 
Z published will 

win one of 

£ these superb 
g Wavetek Meterman 
% 85XT trueRMS_ 
% multimeters - valued 
ri at around $380! 
% So don’t keep that 
$ brilliant circuit secret 
z any more: send it to 
$ SILICON CHIP and 
Z you could be a winner! 
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Z Contributions must be your own original work or a major 
¥$ adaptation and not published elsewhere nor submitted for 
$ publication elsewhere. SILICON CHIP’s decision is final. 
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White LED torch circuit 
uses flash parts 


This circuit is essentially the same 
as in the December 2000 article but 
has a current regulator to drive the 
white LED. In effect, the current regu- 
lator senses the LED current and ad- 
justs the pulse width from the two- 
transistor multivibrator to vary for the 
charging of the inductor. The discharge 
time for the inductor remains con- 
stant. 

Hence, with a fresh battery, the mul- 
tivibrator runs fast and gradually slows 
as the battery runs down. This circuit 
will allow operation down to a battery 
voltage of 0.8V with a useful light 
output. With a battery voltage of 1.5V 
the LED current is approximately 
20.5mA. A battery of 1.2V, gives a LED 
current of approximately 19mA. The 
efficiency of the circuit varies between 
52% and 58%. 


The main switching transistor is a 
2SD965. It is available for free, along 
with the small inductor (a transformer 
with a 8.5mm x 8.5mm core) that is 
used in this circuit. These parts along 
with many other useful bits and pieces 
come from the electronic flash units 
that are fitted into cheap disposable 
cameras. 

To get them, go to a 1-hour film 
processing shop and kindly ask for 
any disposed cameras from their rub- 
bish. Most places are helpful. Some- 
times you even get the alkaline bat- 
tery which is still useful. Get several 
different cameras because the transis- 
tor and tiny inductor come out of dif- 
ferent makes of camera. 

WARNING: when taking these cam- 
eras apart, be aware that the flash 
reservoir capacitor may still be charg- 
ed up to about 300V DC. This can be 
LETHAL. Be sure to discharge this 
capacitor before working on the unit. 


The transformer comes apart very 
easily. Remove it from the flash unit. 
Unwrap the tape around the core and 
heat the core on the barrel of your 
soldering iron for a short time. The 
wax holding the core together will 
soften. Using rags to protect your fin- 
gers, gently open the core. While the 
core is still hot wipe off as much wax 
as you Can. 

Be gentle as the ferrite and former 
are delicate. Remove the windings 
from the former. Wind on 24 turns of 
0.3mm or 0.4 mm enamelled copper 
wire. Wire size is not too critical. Re- 
assemble the core onto the former and 
wrap with insulation tape. 

When testing, use a 150Q resistor as 
the load. The voltage across the load 
will be close to 3V. If operating the 
torch from a 3V battery, increase the 
current sense resistor to 27Q. 

Duncan Graham, 

Hamilton, NZ. ($40) 
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Electric field proximity 
switch - ctd from page 43 


Referring to the circuit diagram, the 
sensor is nothing more than a stiff 
piece of wire, insulated or bare, stand- 
ing vertically like an antenna, approxi- 
mately 15cm long. This is connected 
to the gate of FET Q1 which is con- 
nected as a source follower and oper- 
ates as a high-impedance buffer with 
a low output impedance. 

The source of Q1 drives the base of 
PNP transistor Q2 which charges the 
10uF capacitor at its collector in re- 
sponse to voltage changes picked up 
by the antenna. Q2 also drives Dar- 
lington transistor Q3 via a 220kQ re- 
sistor and this, in turn, drives the re- 
lay. The 220kQ resistor and 10uF ca- 
pacitor provide a delay so the relay 


stays on for up to 30 seconds. 

In use, trimpot VR1 should be ad- 
justed for maximum sensitivity by set- 
ting it at the point where the output 
just turns off. This is preferably done 
before installing the 10uF capacitor. 

The circuit may be susceptible to 
certain nearby electrical appliances 
but not normally overhead lighting. 
In some situations, the unit can sense 
the presence of a person from two 
metres away but its performance de- 
pends on the clothes worn, the level 
of friction generated, the dryness of 
the air, etc. It reacts violently to poly- 
thene film. 

In its standby state, it draws less 
than 1mA, depending on the setting 
of VR1. 

J. A. Lee, 

Old Reynella, SA. ($30) 
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° 4 a oot* Clocks and - 
>” Goot 240V 46 Watt gee vhanonmters (oe 
Soldering Iron JAPANESE MADE If you are into aviation you will love 


these aircraft inspired desk & wall 
mounted clocks & thermometers. They 
a are styled to look like a range of standard 
ae 5 aircraft instruments and incorporate 
precision US made quartz clock 


movements and Canadian thermometer 
modules. Three styles are available and 
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This high quality soldering iron is made in 

Japan by Goot. Goot is a famous brand throughout AWE! 

the world, but virtually unknown in Australia and New Zealand, 

until now. This soldering iron offers exceptional heat recovery. . 

The ceramic heater is automatically controlled by the heating | include a desk-top model with alarm, a 
larger wall-clock as well as wall mounted 


load of the tip. The tip temperature is set at 320° C. The power wet 
lead is made from silicon rubber, which is very flexible. = $69.95 combinations of clocks & thermometer 
styles. 1 x ‘AA' cell is required for the 
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Cat. TS-1430 
qd ——_____—___— clock movement, use SB-2424 Pkt of 2. 
E i LED Glowlight Pens Combination Altimeter & Artificial 
al Laser Pen ee ee & Twist action pen with a push button Horizon Style Wall Clock Ex 
ee activated LED which illuminates the clear a hia . re ——— oa eee 









barrel. Spare ink refills available 
Cat ST-3064 $1.20. 


EW 





q Kew 
TE STORES 


ERINA Now OPEN Ph: 4365 3433 


Y A great product for 
lecturers, students or even 
tradespeople. Features a metal 


barrel, twist action pen and soft push : eUnit 1/217 The Entrance Road. 
button to activate the laser. Batteries —— si ST3065 Mise Bs Ter 
supplied. Size 135mm length x 13mm | GREEN Cat. ST-3067 FRANKSTON Opening late Jan. 
"approx. dia. Cat. ST-3090 
BLUE Cat. ST-3066 cmd i BS LY-r) *Shop 5/6, 424-426 Nepean Hwy. 








100 Watt (2O00W Surge) 12VDC to ew 
230VAC Electrically 
Isolated Inverter 


|solated for increased safety. The 
perfect portable power solution. 
Ideal for small TVs, VCRs, laptops 
and battery chargers, etc. 

See cat. page 124. Cat. MI-5058 


Bench Lamp With 
Exhaust Fan 


A great product for every workbench. The 
inbuilt exhaust fan extracts annoying fumes 
such as solder or solvents, etc. Looks like 
our magnifying lamp but is fitted with a fan 
instead of magnifying lens. Cantilever swivel mount arm and 
secured to your workbench by screw clamp. 22W fluoro tube; arm § 
almost 1M in length, with light and fan switched independently. 
Cat. QM-3540 

y 













300 Watt (SOOW Surge) 12 VDC to 500 Watt (1000W Surge) 12 VDC to —_ 
230 VAC Electrically Isolated Inverter <p) 230 VAC Electrically Isolated MEW 
Boasts electrical isolation between battery and QUE Pure Sine wave Inverter m $449 


secondary (mains) voltage for increased This excellent inverter is rated at 500 watts continuous 
safety. Features: heavy-duty é ; ; 

5 : output and is electrically isolated between 
heatsink, cooling fan, heavy 

ane ‘ battery and secondary voltage. 
duty binding terminals, 
low profile mains Features cooling fan, 3-pin 
pias  aaiot cwitch 230VAC output socket, on/off 

i ; switch and LEDs to indicate 


joy ade alain and normal operation, overload 
shutoff, plus a tri-state Cat. MI-5082 | ba : 
| condition and over temperature. 


Eee GUN ig Over ~ Es | Fully protected against short 
| circuits and overload. eOutput Power: 


temperature and overload 
500 W continuous *Surge Power: 1,000 W 
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conditions, etc. Easily one of the best : Cat. 














and cost effective inverters we have ever seen. | SINEWAVE | *Standby Current: 1,400mA «Input Voltage: 10 - 15V DC MI-5085 
eOutput power: 300W continuous . *Surge | *Output wave: Sine wave =e i 
power: 500W Standby current: <0.6A eInput voltage: 10 - 15VDC eOutput Protection: *Output short without blowing fuse | SINEWAVE | 





wave form: Sine Wave eLow batt shut Off:10V eOverload: Shutdown 
¢Battery Reverse: Internal Fuse eInput Connectors: 6 gauge 


eLow Battery Alarm *Low Batt. Shut-off: eOverload Shutdown 
©107(W) x 60(H) x 280(L)mm _ °1.65Kg 0 


Battery reverse: Internal 40A Blade Fuses 


htbaldig ripe maa nda DELIVERY AV 





way PRODUCTS Sometimes new products advertised here are held up due to unforseen circumstances. 
Before driving across town, please phone to check that the new products have arrived in your store. 





OVERNIGHT DELIVERY AVAILABLE 


Aviation Inspired Clocks & Thermometers 


A Altimeter Style Wall Clock 


°65 x 165 x 38mm deep. Cat. XC-0150 $64.95 
B Airspeed Style Wall Clock 

165 x 165 x 38mm deep. Cat. XC-0151 $64.95 
C Compass Style Wall Clock 

©165 x 165 x 38mm deep. Cat. XC-0152 $64.95 


D Artificial Horizon 6.5” Wall Clock 


©165 x 165 x 38mm deep. Cat. XC-0153 $64.95 
E V.O.R. 6.5” Wall Clock 

©165 x 165 x 38mm deep. Cat. XC-0154 $64.95 
F Altimeter Alarm Desk Clock 

#85 x 85 x 33mm deep. Cat. XC-0155 $54.95 
G Compass Alarm Desk Clock 

*85 x 85 x 33mm deep. Cat. XC-0156 $54.95 


H Artificial Horizon Alarm Desk Clock 
°85 x 85 x 33mm deep. Cat. XC-0157 54.95 
i V.O.R. Alarm Desk Clock 


°85 x 85 x 33mm deep. Cat. XC-0158 $54.95 


J Combination Altitude Wall Clock 

& Airspeed Thermometer 

#190 (W) x 380 (H) x 48(D)mm. Cat. XC-0163 $119 
K Combination Compass Wall Clock 

& Airspeed Thermometer 

©190(W) x 380 (H) x 48(D)mm, Cat. XC-0164 $119 
L Combination Artificial Horizon Wall 


Clock & Airspeed Thermometer 


© 190 (W) x 380 (H) x 48(D)mm. Cat. XC-0165 $119 


Camcorder Battery Charger 


Suits Lithium lon Batteries 
This microprocessor controlled charger is designed to 


quickly charge 3.6 & 7.2 volt Lithium-ion camcorder 
batteries in as little as 4 hours, and keep them topped up 
between uses. It features precision end-of-charge voltage 


detection, ‘top-off' trickle charge, defective battery detection 


and over charge protection. Suitable for most lithium-ion 


camcorder batteries. Adaptors are included to suit batteries from 
the major manufacturers including Sony®, PANASONIC®, JVC®, 


CANON®, & SHARP®. Cat. MB-3585 





Computer Backu 
We now have a wider range of NI-MH batteries 
supplied by Varta. Features long life up to 6 years 
@ 20°C Interchange compatability with NI-CAD’s 
3.6V 43MAH Size 11.5 dia x 16 high mm 

Cat. SB-1606 

2.4V 80MAH Size 15.5 dia x 12 high mm 

Cat. SB-1608 $6.95 
3.6V 80MAH Size 15.5 dia x 18 high mm 
Cat. SB-1609 

3.6V 150MAH Size 18 high x 14.1 wide 
x 25.6 long mm Cat. SB-1612 





NEW 


Camera Monitor with Switcher 


14” Colour Security 


This colour security 
monitor features a 14" 
diagonal picture tube 
and 4-channel switcher. 
The switcher will 
automatically scan the 
camera inputs and 
display them 
sequentially at intervals 
of up to 60 seconds. 
Camera inputs can be 
manually selected for 
prolonged monitoring of any 

desired channel. Video (BNC) and audio (RCA) outputs are 
provided to enable the camera image to be displayed on a 
remote monitor or recorded on a VCR. Audio from the 
monitored camera is synchronised to the video image. 
¢The monitor is housed in a robust metal case operates 
from 240VAC. *Measures 365 (W) x 338 (H) x 384 (D)mm 


¢ Weight 12kg *Consumes 40 Watts. 
$699 ; 





Cat. QM-3414 


pattories ey 

























WAS $79.95 












This weatherproof surveillance camera 
incorporates 6 |.R. LED'S to increase it’s 
ability to see in low light conditions, 
great if you want to see who's at 

the front door at night. Supplied 

with around 20 metres of cable 


installation. 12Volt plug pack included. 
Cat. QC-3250 WAS $179 


Memory Backup Batteries 


Outdoor Black & White CCD Camera 


terminated with a scart plug and RCA connectors for easy 





AA 1500mAh Ni-Mh Batteries 


Stock up now for your portable electronic devices such as 
digital cameras, walkmans etc. 
BUY 10 $3.50 EA 


BUY 20 $2.95 EA ' | 


CRAZY PRICES 





NIPPLE STYLE TAG STYEe 
Cat. SB-2442 ; 

WAS $ 4.55EA 
Wie Sore JAN $ 4.20EA 
JAN $ 3.95EA f 


BUY 10 $3.70EA 
BUY 20 $3.25EA 
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New Cordless 





We now have mounted lithium batteries for your ‘ 
needs. Quality Renata brand. FV Telephone NEW 
AEW _ | Batteries 4 
| CR-2430RH A ‘ | Many new cordless phones are 
| Cat. SB-1621 only: Re]; i | using NI-MH technology giving itl 
285mAh | them longer usage time we now 
CR-2450NRH ~\ | have replacements to suit. 
Cat. SB-1622 © $4.95 on | 
aa | 
Bee WS | 3.6 vor 
| CR-2032RV | 
Cat. SB-1623 ~ExX3 NI-MH 
Be EF ) | |s suitable for ice 
at Audioline FF-788, © 


om FF-888, FF-988, 
ect. Cat. SB-1643 ™“ezAamne) 


| 3.6 Volt 

| NI-MH P 
Is suitable for Goldtron 

| P-600B DECT, 
| 
| 


Freedom 70, ect. 
Cat. SB-1644 ew ¥2:Rs]s) 


Miniature 








‘Outdoor Colour 
| CMOS Camera 


The colour version of the one shown 
| above. See cat page 193 for details. 


| Cat. QC-3252 WAS $225 $195 
(EW 


| Low cost enough to mount at your front door to check 
on visitors, monitoring the kid's play room, keeping an 
eye on a sleeping child, or to monitor the pool. «32 x 
32mm, available with two styles of lens. Composite 
video output provided for A/V input on your TV or VCR. 
12VDC required. Cat. QC-3441 Standard Lens 


| B&W CMOS Ca 
| with Audio 


mera 


Cat. QC-3442 Pinhole Lens 





CMOS Colour 
| Pinhole 


Camera with 
| audio. 
| WAS $159.95 
Cat. QC-3459 
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100 Power 
Driver Bit Set 


Comes with every imaginable 
type of screwdriver bit. 


Cat. TD-2038 


"Os 


WAS $29.95 

LED Diving Light 

A diving lamp waterproof i 
down to 30 metres, but can 
be used in any environment. 
2 levels of illumination are 
achieved with 4 or 8 leds being 
on. The light is adjustable up 
and down and is mounted on a 
robust rubber head-strap. 4 x AA 
batteries supplied.Cat. ST-3074 


Velleman 5mhz Scope 


This portable oscilloscope 
Sis about the same size and 
price as a good multimeter. 


Its high sensitivity - down to 5mV/div - and 
extended scope functions make this unit 
ideal for hobby, service, automotive and 
development purposes. It's ultra fast full auto 
setup function, makes measuring waveforms 
very easy. Some features: *High contrast LCD 
with wide viewing angle ¢Full auto set up for 
volt/div and time/div *Trigger mode run - normal - 
once - slope -/+ ®True RMS and dB measurements 
eReadout: Vdc - Vpp - Vrms - dBm. Cat. QC-1906 


Digital Pocket Scales 


High Powered 50 Watt 
Strobe oot ew 


This high powered 

strobe uses a 50 Watt 

tube to produce a brilliant flash 
and can be used to great effect 
in large rooms or at dance 
parties etc. The strobe features 
a variable flash rate from 2 Hz 
up to around 10Hz and is housed in a sturdy metal 
case and fitted with an adjustable mounting bracket. 
eThe case measures 240 (WV) x 220 (H) x 170 (D)mm 


Fitted with a mains power switch, fuse 

and 900mm power cable. Cat. SL-2991 GED- 
Arlec Heat’n Strip Hot 
Air Gun 
Use this powerful 
heat gun to 
shrink heat 
shrink tubing; 
make moulded plastic pipes 
more malleable for specific 
shape bending; removing glue, 
etc. Also ideal for quick drying 
damp wood or loosening rusted or over 
tightened nuts. Features include dual 
temperature range (400° & 600°C), powerful 
1600W output, high airflow rate and a hanging 
hook for storage or stand for hands free use. 


240V mains powered. $79.95 ; 


Cat. TH-1600 
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Samsung 
Digital Recorder 


P This incredible digital voice 
recorder from SAMSUNG® will 
store up to 810 minutes (Yes! 
That's 13.5 hours) of voice quality 
audio in a neat & slim, hand-held 
unit. 4 separate message groups 
are available and each group can 
have up to 100 messages. An 
integrated LCD shows the status 
) of various functions. The recorder 
\ {has a VOX function and variable 
=a Microphone sensitivity for voice 
operated recording. Software is 











grams and are compact eno 


Measures only 120L x 78W x 
22Dmm Supplied with protective 
cover. See cat P111 for details. 

WAS $199 








included to enable messages to be LCD Display 
downloaded to a PC in 9g 
and e-mailed to friends WAS $449 &> «Aisi a g 


or colleagues. Cat. XC-0280 : heey 
This station is 


designed in Germany 
and is microprocessor 
controlled and 
incorporates an LCD 





Jumbo Calculator 
This large calculator is easy to 
use and has dual power 
source, solar and 






battery. display giving precise 
Cat. QM-7270 accuracy over temperature, 
Was $17.95 also with 3 presettable 





temperatures you can quickly change, 





with a resolution of 0.1 


to be carried in a shirt pocket. 


Cat. QM-7246 










Laboratory Micro Surner 


This attractive, compact $49.95 NEW 
rs 












and versatile burner will 
find many uses in laboratory and 
domestic applications. The burner “Se 
uses butane gas and will run 
for up to 120 
minutes on one ‘ 
refill. The burner has a host gig 
of features including: 
piezo ignition eadjustable 
flame ecarry handle enon 
slip base *flame temperature 
is 1300°C. emeasures 85(H) x 125mm 
across the handle. 
Cat. TS-1664 


Bench Stand For 


Micro Lab Burner 
Designed for use with our TS-1664 
micro burner and ideal for 
supporting small beakers and test 
tubes etc. in the lab or just heating 
a small pot of tea/coffee etc. 
Measures 110mm across the base 
and 110mm high. #Assembly 


instructions included. Cat. TS-1665 GEZ>D- 


Piezo Pocket Gas Torch 
Ideal for brazing, silver 
soldering, jewellery work, 
heat shrinking, plumbing 
and general hobby work. 
Includes bonus stand. 
eatures: Piezo ignition. 

, *Adjustable flame. ¢Portable. 
Easy refill with standard 
butane gas. eHigh temperature 
1300°C flame. ¢Use our NA- 1020 
butane gas refill. eSize 155mm high 
x 35mm dia tank. Cat. TS-1662 
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uh Ultrasonic Cleaner 


This great little unit 


creates tiny —_ 


bubbles to $149 
reachdeep | 0 er me “a 
into cracks &| “ pei >» D 
holes to = re ow 
remove dirt 


and grime. Cleans jewellery, 
glasses, switches etc etc. built in 
Cat. YH-5400 WAS $169 


GOOT Desolder Braid 





min timer. 





bol 





High quality Goot brand “Gootwick’, made in 
Japan. Contains wash-free RMA flux and 


it also has an energy saving feature lowering temperature in 
between long pauses of use. Iron is rated at 24v 48 watts and 
» temp range is 150degC to 450degC. Three replacement tips 
- A and sponge are also available. Cat. TS-1400 
BUY THIS MONTH & RECEIVE FREE AN 
EXTRA TIP OF YOUR CHOICE AND A 200G 
ROLL OF SOLDER WORTH OVER $22 














Piezo Ignition NEW ) 
Micro Torch 





conforms to MIL-F-14256F. 
goot § 


Supplied in plastic reels. 
$4.95¢a 


Features include: ¢Self igniting eEasy to 









Refill eAdjustable flame Portable 
eCordless 1300°C «Butane Gas 
Powered. Ideal for welding, brazing, 
wire soldering, jewellery, shrinking 
heatshrink, plumbing, hobbyist use. 
eUse our Servisol gas Cat. NA-1020. 
Cat. TS-1660 


Digital Capacitance Meter 
This meter is designed for those who need accurate 
readings on any size capacitor. Most DMM'‘s only give 
up to 200uf this one goes from 1pf up to 20,000uf 
over 9 ranges. Comes complete with protective yellow 


holster, 9v battery included. 
$99.50: 


OVER 
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Seer pere 


Cat. QM-1572 





©1.5 metres long. 

Cat. NS-3026 1.5mm wide 

Cat. NS-3027 2.0mm wide 

Cat. NS-3028 3.0mm wide 
12 Volt Compact Flouro Lights Slashed 
These are a great innovation that gives you the energy 
efficiency of PL fluoro lights for use on 12-volt systems 
making them perfect for the car or caravan and for solar 
homes. (E-14 base required). 


13 WATT 3D TUBE 
Equivalent to 60 watt globe, 670mA, 140mm long. 


Cat. SL-2850 WAS $26.95 


20 WATT 3D TUBE 
Equivalent to 100 watt light globe, 800mA, 150mm long. 


Cat. SL-2852 WAS $32.95 


gs88 220 OOSL 











E14 BASE (MES) 


This base suits the above 12 volt 
flouro lamps. Cat. PS-4072 









*Probe lockout 
shutters 
Backlit display 
Temperature 
¢Data hold button 
*Continuity buzzer 
eExtra large display 
Was $69.95 

Cat. QM-1301 


LIMITED STOCKS &> 


a Digital Lux 





(] Meter 

Features include: 
Digital display 

¢q *Hold button 
@Range D lux -50,000 lux 
°3 Ranges 

m™™ Was $99 Cat. QM-1585 

¢q LIMITED STOCKS 


*Carry case 
> Ultrasonic Tape 














TINUED PRODUCT SELLOUT 



















































Digital + Frequency (@===) 3.75 Digit, True RMS, PC 

Analogue DMM Link Bench 

Meter This DMM features: DMM ( 

Features: ¢Probe lockout This DMM features: 

Dual display *Backlit display *RS-232 Interface 

Frequency eTemperature FY7154 Capacitance 

Capacitance *Frequency Analogue bar graph 

Data hold *Continuity buzzer Auto ranging *Frequency 

*Temperature *Extra large displa eMax/min Data hold 

*Current Was $85 Was $279 Cat. QM-1240 

Was $87.95 Cat. QM-1050 Cat. QM-1321 LIMITED STOCKS 

LIMITED STOCKS LIMITED STOCKS = = 
Programmable Digital 

Pen Style Thermometer / Thermostat 
Hygrometer LIMITED STOCKS This unit can be programmed 
This features: with up to 4 temperature f 





° 4 












Dual display © tare changes on weekdays and 2 i & 
*Humidity range imme) Changes each for Saturday and : ee 

0% to 100% (+/-5%) Sunday. For use where any 2 
Temperature range -20°C to -50°C (+/-1°C) common thermostat is used. Dm. > : 
¢Max/min Hold button & Cat. QT-7196 : . 
Was $119 Cat. QM-1595 $69 & Was $47.95 Ga EE>- : 








Colour Pro CCTV 
Camera SONY. sensor 


CCD B&W Board 


B/W Pan + Tilt Speed 
Camera 




















Measure Say, wile This camera has an This tiny camera Dome Camera with 
Get a rough | amazing 400 is so small that Audio 
measurement in = TV line it can be This camera can pan 
seconds. | = resolution mounted 355 degrees and tilt 80 
Up to 12.5 metres o o down to 1 anywhere and degrees, at a speed of 
range. oo = Lux. Fora gives a clear 15 degrees per second, 
Cat. QM-1620 super clear picture even in low light. 380 and is very quiet when 
Was $69.95 boar image the camera Lines, 0.5 Lux use our MP-3011 doing so, enabling you to 
te uses either a standard lens, 300mA powerpack. look around a room or area discretely, 380 


wl 


OVERNIGH 


© ww 


Deluxe Coax 
Crimping Tool 
Kit 









This kit includes 5 different 
crimoing dies, a cable stripper and 
assorted crimp plugs in a carry 
case. 

Cat. TH-1879 

Was $239 


9199 


Small 
Speakers 
Stand 

For use with 

floor standing ~ 


speakers these stands heighten 
sound stage and reduce muddy 


sound using built in spikes, 

All steel construction. &> 
Cat. CW-2842 

WAS $82.95 [eR bp... 
RF Modulator 
Bargain 


These suit the Dreamcast - ideal for 
the hobbyist, simply cut off the plug 
and rewire. 
Cat. LM-3875 
WAS $28 
BARGAIN $8 
SAVE $20 


What A 
Flop 

















of which 3 veiwing angles are 
available, or a wide angle auto 


iris lens. Lenses sold ea FD 


Cat. QC-3304 Was $359 


© 


Was $115 Cat. QC-3462 


TV Lines 0.1 Lux, 92° viewing 
angle. Controller box to suit 
QC-3200 for $249. 


ED 





12V Active Colour 
Antenna 
UHF/VHF/FM 


IDEAL FOR CARAVANS, 
CARS, CAMPING AND 
HOUSES WITHOUT 
240VAC MAINS! 

This antenna contains an 
amplifier to boost signal up. 
Cat. LT-3170 

Was $59.95 





LCD Project 
Counter Bargain 


This travelling clock 
has.a beep alarm 
and large bright 
backlit display. 
Cat. XC-0228 
Was $23.95 





Keep on schedule with this 
countdown timer up to 2999 days. 


Cat. XC-0125 Was $24.95__ ares 


Preprogrammed 
Remote Control 
with In-built 
Clock 


This compact 

remote can 

control up to 3 devices. By using 
included codes, list program to 
operate many common brand TVs 
and videos. Cat. AR-1700 


Was $34.95 $29.95 = 














Superglow Clock 


oe 
oo 


uper Car Tweeters 
A quick and easy way to incrase treble in your 


car system with or without an amp. 
Cat. CS-2215 Was $47.95Pr 


‘SPONSE 7" x 10” 
Car Speakers 


Big bass sound from our premium 
quality car speakers. 
These 7” x 10's Pump! 
Were $115ea 

Cat. CS-2291 


Cat. QC-3210 Was $549 


Thermostat 

Fully featured thermostast that can 
give you up to 9 customised profiles, 
eg each weekday it can control 
warming of the house in the 
morning and evening and on the 


Advanced Programmable & 


weekend warm all day. Temperature : 


ea 


control range: 7°C to 30°C 
*Switching capacity: 250VAC @ 5A. 


Cat. QT-7198 
$59.95 & 


Was $79.95 
Mini Grinder 


This a 


grinder 
can be used for many small ex 
jobs. Requires power via 12 volt 


plugpack, use our MP-3015 & 


Cat. TD-2487 Was $16.75 


















Piezo 
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SAVE SSS ON OUR DISCONTINUED PRODUCT SELLOUT 





Limited quantities on all these - so 


2 RCA + 1 PAL SKT WALL PLATE 
Cat. PS-0298 NOW $4.00 WAS $7.80 SAVE $3.80 


IN/OUT THERMOMETER WITH 
DATE + TIME MEMORY 


This thermometer can tell you min or max 
temperatures at exact times and dates. 
Range -39°C to 49°C +1°C. Cat. QM-7210 
NOW $29.50 WAS $39.50 SAVE $10 


1 X D25 SOCKET WALLPLATE 
Power Point Size. Cat. PS-0835 NOW $2 WAS $5.70 SAVE $3.70 * 


3-5MM NUT DRIVER SET 


This low cost set of 5 drivers ranging from 3- 
5mm fit comes in a handy case. Cat. TD-2006 
NOW $6 WAS $8.95 SAVE $2.95 


12 PC ELECTRICAL TOOL KIT 


A must if you want all the essentials all in one place 





eee 











— 














Cat, TD-2056 NOW $44.95 WAS $54.95 SAVE $10 
LIGHTWEIGHT DIGITAL NOISE CANCELL 
HEADPHONES HEADPHONES 


These fully adjustable headphones _* 
have soft leather padded ear cups 
and a 1.4m lead. 

Cat. AA-2006 Was $20.95 
NOW $14.95 SAVE $6 


of an aeroplane, or to just 






AVAILABLE 















IEC 320 IN LINE SURGE PROTECTOR 


This small unit connects inline with your power lead and is 
invaluable to protect your computer and monitor. Cat. MS-401 
NOW $24.95 WAS $37.95 SAVE $13 


FIG 8 IN LINE SURGE PROTECTOR 


This will plug in line with your Ghetto Blaster, laptop or even 
Playstation. To be surge protected. Cat. MS-4014 
NOW $19.95 WAS $27.95 SAVE $8 


CLOVERLEAF STYLE IN LINE 
SURGE PROTECTOR 
mam Even with this rare type of plug your appliances can be safe 
from surges. Cat. MS-4016 
NOW $24.95 WAS $37.95 SAVE $13 


W pentium 11 COOLER 
Cat. XC-5050 NOW $14.95 


0 WAS $19.95 SAVE $5 


&. 














CELERON CPU COOLER 
Cat. XC-5052 


NOW $13.95 WAS $18.95 SAVE $5 
T. HARD DRIVE COOLING FAN 





Keep your hard drive running cool and reliable. Cat. XC-504' FEZ 
2 = 
NOW $14.95 WAS $29.95 SAVE $15 a ZBF 





aa. MONITOR COOLING FAN 
Reduces monitor temperature by up to 30°C for more reliability. 
Cat. XC-5049 
NOW $14.95 WAS $32.95 SAVE $17.95 


LOWER PRICES FOR CATS5e FOR 2002 











Designed to reduce backround fe a 
noise such as a jet engine hum 


listening to music on a plane or with a Walkman. 
Cat. AA-2024 WAS $79.95 NOW $59.95 SAVE $20 | 


yet in quickly and avoid disappointment! 


















MINI KEYRING SAFETY LIGHT 


Great for being seen while walking or jogging. 
Cat. ST-3045 NOW $3.95 WAS $6.80 SAVE $2.85 


1 BNC SOCKET WALLPLATE 
Standard Power Point Size. Cat. PS-0653 
NOW $4 WAS $6.70 SAVE $2.70 


IN/OUT MAX/MIN ALARM THERMO 


This unit can be set to beep its alarm when a pre- 








& 








determined Hi or Low temperature is reached. “23 
Range -50°C to 70°C Cat. QM-7212 " OA6t 
NOW $29.95 WAS $42.95 SAVE $12.95 

PL SE 





DURATECH MICRO TORCH 
Cat. TS-1675 NOW $39.95 WAS $52.95 SAVE $13 










SENNHEISER HD56 
HEADPHONES 

These quality European brand 
headphones are a great upgrade 
your portable audio. 

Cat. AA-2040 WAS $49.95 
NOW $39.95 SAVE $10 
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relax better whil 
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UNIVERSAL HOT SWAP BAY 
Swap your hard drive, zip, drive tape, drives etc. 

without the need to power down and rebooting your 
system. Cat. XC-4673 NOW $69.95 WAS $89.95 SAVE $20 


SCSI TERMINATOR 
IDE drive 50 pin IDC double sided internal SCSI 


terminators. Passive throughput. Cat. PA-O890 
NOW $5.95 WAS $9.95 SAVE $4 


NOTEBOOK SECURITY LOCK 

A wire rope joins to your D9 serial port and to your 
desk to stop your laptop - going missing. Cat. XL-5090 
NOW $29.95 WAS $39.95 SAVE $10 


3.5” FLOPPY DRIVE CLEANER 
Cat. XC-4790 


NOW $3.00 WAS $4.95 SAVE $1.95 
WIRELESS IR KEYBOARD 


Now you can be free of the confines of cable 
while you work. Also has built in multimedia 
buttons. Cat. XC-5154 

NOW $99.95 WAS $119.95 SAVE $20 


MULTIMEDIA KEYBOARD 


This keyboard gives extra functions on the 
multimedia keys allowing you to work faster 
and easier. Cat. XC-5152 

NOW $34.95 WAS $47.95 SAVE $13 


BS-IL IC BASIC STAMP 
Cat. XS-5530 


NOW $99 WAS $119 SAVE $20 
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CAT No WAS NOW SAVE CAT No WAS NOW SAVE 
YN-8200 Blue 0.5m $4.95 $3.25 $1.70 YN-8222 Yellow 2.0m $8.95 $5.25 $3.70 
YN-8201 Blue 1.0m $6.95 $3.95 $3.00 YN-8223 Yellow 3.0m $10.95 $6.95 $4.00 
YN-8202 Blue 2.0m $8.95 $5.25 $3.70 YN-8224 Yellow 5.0m $12.95 $8.95 $4.00 
YN-8203 Blue 3.0m $10.95 $6.95 $4.00 YN-8230 Green 0.5m $4.95 $3.25 $1.70 
YN-8204 Blue 5.0m $12.95 $8.95 $4.00 YN-8231 Green 1.0m $6.95 $3.95 $3.00 
YN-8205 Blue 10m $18.95 $12.95 $6.00 YN-8232 Green 2.0m $8.95 $5.25 $3.70 
YN-8206 Blue 15m $22.95 $16.95 $6.00 YN-8233 Green 3.0m $10.95 $6.95 $4.00 
YN-8207 Blue 20m $29.95 $21.95 $8.00 YN-8234 Green 5.0m $12.95 $8.95 $4.00 
YN-8208 Blue 30m $39.95 $32.95 $7.00 YN-8240 Grey 0.5m $4.95 $3.25 $1.70 
YN-8210 Red 0.5m $4.95 $3.25 $1.70 YN-8241 Grey 1.0m $6.95 $3.95 $3.00 
YN-8211 Red 1.0m $6.95 $3.95 $3.00 YN-8242 Grey 2.0m $895 $5.25 $3.70 
YN-8212 Red 2.0m $8.95 $5.25 $3.70 YN-8243 Grey 3.0m $10.95 $6.95 $4.00 
YN-8213 Red 3.0m $10.95 $6.95 $4.00 YN-8244 Grey 5.0m $12.95 $8.95 $4.00 
YN-8214 Red 5.0m $12.95 $8.95 $4.00 YN-8272 Xover 2.0mM:$8.95 $5.25 $3.70 
YN-8220 Yellow 0.5m $4.95 $3.25 $1.70 YN-8274 Xover 5.0m $12.95 $8.95 $4.00 
YN-8221 Yellow 1.0m $6.95 $3.95 $3.00 YN-8275 Xover 10m $18.95 $12.95 $6.00 





OVERNIGHT DELIVERY AVAILABLE 


Sound Studio 
On A Budget 


NEW 
Recording or rehearsing in a 
professional studio can be expensive 
business. This book is written for 
musicians with high hopes (but a 
limited budget), and shows you how 
to build a professional sound studio 
less expensively than you probably 
thought possible. It also gives you details 


on how to’set up home theatre. $74.95 & 


Softcover, 298 pages. Cat. BA-1430 


91 Element 
UHF Antennas 


If you are having trouble 

picking up UHF stations such 
as SBS or CH31 this antenna 
could help, strong gain of up 
to 19dB to assist in deep 

fringe areas, clamp balun for coax 
included. Cat. LT-3182 WAS $87.95 



















UHF/VHF Hi 
GainTV 
Antenna 


This antenna is suitable for all 
common channels and is digital 
ready and is suitable for inner 
fringe-to-fringe areas. The build 
of this antenna is strong, using 


architectural strength extruded aluminium designed 
to last. Includes new style balun (Ftype). 
Cat. LT-3155 

Masthead 

Amplifier 

picture or none at all you 

may need one of these 

boosters. Designed and 

made in Australia these are 

the best you can get with 

UHF gain up to 36dB both of 

which are are adjustable so you can fine tune your 
boost to get the best picture, and installation only 
takes minutes. Supplied with short circuit proof plug 
pack. Cat. LT-3290 WAS $89.50 





WAS $155 








If you have snow affected 
VHF gain of up to 20dB and = 
Pre-Built Pl 


This pic programmer is 





CRAZY BOOK SELLOUT 


Programmer 


built and will connect to your 
PC'S parallel port to download 
| data and to program your chip. 





Limited stocks 


IC DATA AND SUBSTITUTION MANUAL 

Was $39.95 Jan $29.95 Save $10 Cat. BM-4552 
INTROTO ROBOTICS W LEGO MINDSTORMS : 
Was $49.95 Jan $39.95 Save $10 Cat. BB-7054 | om 
PRACTICAL ELECTRONIC TIMING 

Was $19.95 Jan $12.95 Save $7 Cat. BB-7012 
ELECTRONIC PROJECTS FORTHE GARDEN 
Was $20.95 Jan $13.95 Save $7 Cat. BB-7035 
MAGIC ELECTRONIC PROJECTS 

Was $19.95 Jan $12.95 Save $7 Cat. BB-7033 
ELECTRONIC HOBBIEST DATA BOOK 
Was $23.50 Jan $14.50 Save $9 Cat. BB-7305 
CIRCUIT SOURCE BOOK 

Was $19.95 Jan $12.95 Save $7 Cat. BB-7006 
GETTING STARTED IN PRACTICAL ELECTRONICS 
Was $20.95 Jan $13.95 Save $7 Cat. BB-7041 
PRACTICAL OSCILLATOR CCTS 

Was $20.95 Jan $13.95 Save $7 Cat. BB-7052 
SIMPLE L.E.D. PROJECTS VOL 2 

Was $12.95 Jan $8.95 Save $4.00 Cat. BB-7016 
SIMPLE TERMINAL BLOCK PROJECTS 

Was $20.95 Jan $13.95. Save $7 Cat. BB-7057 

30 SIMPLE I.C. TERMINAL BLOCK PROJECTS 
Was $19.95 Jan $12.95 save $7 Cat. BB-7010 
POWER AMP PROJECTS 

Was $55.95 Jan $34.95 Save $21 Cat. BA-1418 
PRE-AMP AND FILTER CIRCUITS 

Was $16.95 Jan $9.95 Save $7 Cat. BB-7045 

THE ELECTROSTATIC DESIGN COOKBOOK 
Was $86.95 Jan $51.95 Save $35. Cat. BA-1404 
THE ELECTROSTATIC DESIGN & CONSTRUCTION 
Was $49.50 Jan $29.50 Save $20. Cat. BA-1406 
PROJECTS FOR ELECTRIC GUITAR 

Was $20.95 Jan $13.95 Save $7 Cat. BB-7047 


Cc +t! ta NEW lomega ZIP NEW. 
Disk 250Mb 


Fit more on you zip disk with 
the new version allowing 
more than twice the memory. 
















































pre 








indoor TV Software to program the 16F84 can be downloaded a ie pape 100MB 
Antenna / from the Internet. This unit can program dozens of yes Sek: 
tales other pics including the 12C508. = 
Amplifier See cat for list. Cat. XC-4400 $59.95 & RF Wireless Scroll . 
This indoor TV antenna Mouse 
includes an amplifier. USB Flash & Sse” | R.F technology creates 
The amplifier has 24dB gain a cable free ease of 
on VHF and 20dB gain on UHF Smart Card 


as well as a gain 
control. It operates directly from the 240V mains 
power supply, so no extra plugpack is required. There is 
an auxiliary input socket also, for connecting a TV 


Reader 


Save time downloading 





game, or any other device. 
Cat. LT3135 $54.95 & 
WAS $64.95 XC-4770 





DIGITAL CAMERA 


Compactflash™ 
Rewritable, non-volatile 
storage. Fully compatible with 
CFA & PC Card ATA standard. 
©36.4x42.8x3.3mm 


NEW LOW PRICES FOR 
CAT Now SAVE 
$99.95 $42.00 $57. 
$165 $61.95 
$295 $99.95 
$409 $189.95 


16mB XC4771 
32mB XC4772 
64mB XC4773 
128mB XC4774 


pictures from your digital 
camera with this plug & play USB card reader. Suits 
both “compact flash” and “smart media” cards used 
in digital cameras, PDAs portable mp3 players etc. Cat. your computer. 
WAS $149.95 


MEMORY +CD-R MEDIA 


$103.05 
$195.05 
SYaEAY) 











use to your mouse. 
Includes 
iWheelWorks 


e~ 





CAT PRICE 
$69.95 


software. Popowered by 2 
AAA batteries and the R.F receiver 
simply plugs into the PS/2 port on 
Cat. XM-5120 


— lo i ao = fee 





Dual Relay 


Remote 
Control NEW 
his unit has two relays in the 


Switch 
receiver and 4 buttons on the transmitter 


airs sie $129.95. 
to provide a combination of switching 










95 





Smartmedia™ 
Rewritable, non-volatile storage 
medium for high capacity portable 
devices such as Digital Cameras, 
PDAs, MP3 players etc. Fully 
compatible with PCMCIA release 
2.1. ©45 x 37x 0.76mm 


16mB XC-4775 
32mB XC-4776 Byis 
64mB XC-4777 Bye 


cards, adaptors and readers 








$99.95 $36.95 $63.00 
$55.95 $108.05| 
$109.95 $185.05 


See cat page 156 for our range of memory 


options. Pressing button"1" on the transmitter will turn relay "1" on. 
Pressing button "2" will pulse relay "2" on for about 1 second and 
pressing button "3" will turn both relays off. Button "4" will turn 
relay "2" on until it is turned off by another button. This versatile 
switch can be used for a number of different functions such as 
arming or disarming an alarm system and operating the garage 
door, all in one compact unit. Cat. LR-8825 














Jalaphone + Mains POWERTECH 


Surge Protector Dual Mains 
1] 


This rg is essential for anyone owning 
a computer. Surges during storms and 


power failures cause a lot of damage to a. POWERTECH 

your PC and this item can save you — Similar to our MS-4026 

money. ‘ 1 x but with 2 

Cat. MS-4026 1 mains outlets. 

WAS $22.95 GiZ>- Cat. MS-4028 EZz>- 
WAS $29.95 





Telephone And 


Phone Protection 





Cool Tubes Blacklight 
Sensitive ong NeW 


With Cool Tubes you 
can make signs, 
masks, theatrical 
props and artwork “a 
— uses limited only 

by your imagination! 
Cut the tube to length, 
insert the wire and bend to 
shape and, when placed near a 











25 Watt Soldering Iron 


Cat. TS-1410 D- ae 


WAS $15 
80 Watt Solderin 


Cat. TS-1420 GizD- 


WAS $22.50 
Ultraviolet Super Bright LED 
Keyring Torch 















Iron 









Spark Plug LED 
Keyring yor sew 
Super Bright 


One for the auto enthusiasts! 


This tiny torch 
looks just weafa: vias 


spark 





blacklight source, the tube will 
glow like neon! Kit includes 4 x 1.5 metre rolls of 
coloured tubing, shaping wire and dozens of clips 
& joiners. Colours included are orange, blue, 
green & pink. Cat. SL-3180 


Multi-Colour LED 
Glowlight Pen 


We're not sure if the inventor 
of the ballpoint pen had 
this in mind, but we 







Our latest addition. This model produces a 
bright UV light for fun at niteclubs or as a UV 
source to quick check for UV water marks 
on most international currency, credit cards, 





plug but is really a 
sophisticated LED 

torch. Powered by three mini 
button cells (included). 







suspect 
they would have 
been suitably amused 


etc. Cat. ST-3043 








Cat. ST-3068 Whi te 
i $14.95¢a 


or ST-3069 Blue 


with this funky pen! Once 
activated, the pen’s clear barrel floods with 
changing, flashing colours, changing flash rate 





LED Stretch-Light 
Ultra bright LED torch fitted 
with a unique stretch case that 
converts the light from a spot 
beam to a small localised 
“table-lamp” style beam, great 
for camping, map reading etc. It 
features a push on/off switch a pocket clip and 
lanyard. 3AAA batteries included. Cat. ST3075 


Party Speakers 

As the a so ie so does the volume 
and, if you're unfortunate enough, damage to 
your beloved hi-fi speakers generally ensues! 
These rugged, low cost party speakers are 
designed to ‘stand in’ in the place of your 


expensive hi-fi speakers. 
r $159ea 


NEW 









See cat. Page 216 for details. 
12" model 100WRMS 





Cat, CS-2512 Ms 
15" model 120W/ 
Cat. CS-2515 MYATT) 








2.4Ghz Wireless A/V Transmitter . 
With UR Extender See cat. page 230 for details 


A powerful 10mW signal enables you to enjoy crystal 
clear reception of cable TV in a room away from the 
cable TV set top box! You can even use your cable TV 
remote control in another room as this unit 
includes a wireless repeater! Each unit 
comes complete with stereo audio and 
video transmitter and receiver, including 
AC power pack supplies. A special 6-way DIP switc ———_/- Ep - 
is included to avoid interference with other units. Can also be used with 

VCR's, DVD, VCD, and CD players. Cat. AR-1806 EW 

Extra Reciever NE 

It will allow you to receive the signal sent by the transmitter in 
another location. The transmitter can feed as many receivers 
as you like as long as they are within transmitting range. 
Includes the Infrared feature also. Cat. AR-1807 





















LED Illuminated Whistles 
Ravers and niteclubbers will relate to these — ps 
have you ever seen an ILLUMINATED 
whistle! The translucent section of 
the whistle glows with an 
enchanting light and can 


These are 
be selected to flash ‘ atten y a professional & SANSOM PeReRRE 
wee ‘units with 
soul $11.95ea Chrome barrel & clear whistle chcaohats 
89mm length x 10mm diameter & | steel coated 
supplied with an approximate 44cm ball lanyard chain. with dark 
RED Cat. ST-3093 GREEN Cat. ST-3094 BLUE Cat. ST-3095 | metallic grey 


and fading from one colour to the next. 
Amusing and unique! Cat. ST-3092 


19” Pro Grade 
Rack Cases 






enamel. The front panel is 3mm 
aluminium with extruded handles; 
the rear panel is aluminium as well. 
Inside features pre punched and 
tapped rails for mounting of pce 


Universal TV/VCR 
Remote 


This pre-programmed 
remote is designed to 















operate the major boards etc. 
functions of your TV and 1 UNIT 
VCR and covers over Cat. HB-5120 5 $63.95 
600 models. (2 AAA WAS $78.95 SAVE $15 
batteries required) 2 UNIT ESS 
Cat. AR-1701 Cat. HB-5125 
WAS $24.95 WAS $105 SAVE $10 

Cat. HB-5130 cme $109 


WAS $119 SAVE $10 


Video Intercom System 
FANTASTIC NEW LOW PRICE 

Consists of a small external unit that houses a black & 

white CCD camera, speaker & microphone. Built in 

infrared illumination lets you see visitors both day and 

night. Internal unit houses the 4" monitor, handset and 
control buttons. Doubles as a doorbell. When your 

visitor presses the button the bell sounds and the * 
Monitor switches on and you can talk to the caller. You can “Y 
then even unlock the door remotely with our optional z; ; 
electric door strike (Cat LA-5078). Includes a 10m cable and © i 
plug pack power supply. Cat. QC-3412 ' 


Used to sell for $489 












250-450Mhz KEY 








Tabletop 


FOB Learning Universal 
Remote : Remote 
Will learn up to 4 Control 


different codes. UseSm— 
the same remote for —_ 
your car, your partner's car and the automatic garage 
door with a spare button for the house alarm when 


you get it. Not suitable for code 
$49.95 = 


Unit includes 2 x AA Ni- 
MH batteries and 
features an LCD display 
with EL backlight with 
matching illuminated 
buttons. Size 167(L) x 
180(W) x 50(H)mm. Power 
supply included. Cat. AR-1715 





hopping alarms. 
Cat. LA-8992 






Fantastic Car Tweeter 
Bargain 


If you 
need that 
extra treble 
in your car 
sound system but don’t want it 
to cost you much, these are for you. No mounting 


brackets are included but 
they do have a 6db BARGAIN 
PRICE OF 


crossover built in. 
Cat. CS-2218 § 7.95ea 
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Touch &/or Remote 
Controlled Light 
Dimmer Refer: Sc Jan ‘02 


avEW 


Features 









extend lamp 
liife, last dim setting 
stored, full brightness 
on second touch, RFI 

suppression and remote 

control functionality. Kit includes PCB, 

brushed aluminium touch plate, PIC micro 

plus all electronic components. 

Remote control not included - use our 
AR1703 ($21.95). Cat. KC-5324 


HOBBYIST 





LIMITED STOCKS ON THESE 


CD Audio 


Compressor 
Was $83.95 
Cat. KC-5291 


Bass Blazer Blazer 
Bargraph 
Displa 

Was $69.95 

Cat. KC-5305 


One 5 Chip AMI AM Radio 
Was $24.95 
Cat. KD-6028 


Kit 


EZE>- 


230 Volt 300 
Watt Lamp 


Flasher 
was $24.95 Cat. AA-0306 


E LECTRONICS 


ADELAIDE 

© 191-195 Wright Street ¢Ph: (08) 8231 7355 
GOLD COAST - Mermaid Beach 

©2474 Gold Coast Hwy. ¢Ph: (07) 5526 6722 
BRISBANE - Woolloongabba 

65 Ipswich Rd ¢Ph:(07) 3393 0777 
ASPLEY 

©1322 Gympie Rd. ¢Ph: (07) 3863 0099 
TOWNSVILLE 


CANBERRA 


OVERNIGHT DELIVERY AVAILABLE 


MELBOURNE 

eShop 2,45 A’Beckett St #Ph: (03) 9663 2030 
COBURG 

266 Sydney Rd @Ph: (03) 9384 1811 





KITS PRICED TO CLEAR 


eo a 


Off Hook Timer 12 Sait Shave 


lifier Kit & 


Was $24.95 
Cat. KC-5314 


@ 
ee i> OF 


177 Ingham Road, West End. #Ph: (07) 4772 5022 


121 Wollongong Street. Fyshwick ¢Ph: (02) 6239 1801 






PC Infrared 


Transceiver Kit 
Ref: SC Dec 2001 


Did you a 
know that 

most PCs i= 
(and a 
specifically, : a 


the Pentium-class Pcikerinardsl these days 
include infrared support out of the box? This quick- 
and-easy kit plugs into your motherboard to provide 


JAYCAR KITS 





IR support for devices such as Notebook PCs, PDA 
Devices, Digital Cameras, Data Samplers Desktop 
PCs - and the list goes on... Kit includes PCB plus 


all specified electronic A 


components. Cat. KC-5323 
Amtel Micro 
Programmer 


Was $69.95 

Cat. KD-6066 on GD 
Guitar Track» Track 
Jammer 

Was $33.50 


Cat. KC-5311 





5 3 
Cat. KC-5292 WAS $75 


Was $9.95 
Cat. KV-3510 


Digital Rain Guage 


FM Detectaphone 


Low Cost AV Distribution 
Amplifier Kits 


Composite — 
Video > 
Jaycar exclusive 2 
Ref: SC Nov 2001 é a 
Split an AV signal up © > ise 
to 6 ways without a 
great loss in quality. 
Great for presentations . $ 

where multiple monitors are ten Kit includes case, PCB, silk 
screened & punched panels and all electronic components. 
12VDC 60mA required - use our MP-3002 plugpack.Cat. KC-5320 


S-Video 

Ref: SC Nov 2001 

Identical to KC-5320 but designed for S-Video 
signals instead. Cat. KC-5321 







Light 


Alarm 
Was $14.95 


2 Channel Guitar 


nates 
Preamplifier ey 


Was $89.95 

| Cat. KC-5303 $69.95 9 
CFL Floubescent - 
Lamp Driver 

Was $89.95 


Cat. KC-5293 EYER... | 


Enhanced 
Detectaphone 


Was $44.95 
& Im 


Cat. KV-3514 


TURN YOUR SURPLUS STOCK INTO CASH!!! 
WE ARE CONTINUALLY ON THE LOOKOUT FOR SOURCES OF PRIME QUALITY MERCHANDISE. 
CALL MARK HARRIS OR BRUCE ROUTLEY NOW ON (02) 9741 8555 


HEAD OFFICE 

100 Silverwater Rd. Silverwater. 
Silverwater NSW 1811 

Phone: (02) 9741 8555 

Fax: (02) 9741 8500 


FRANKSTON - 

eShop 5/6, 424-426 Nepean Hwy. 
RINGWOOD 

©1414 Maroondah Hwy ©Ph: (03) 9870 9053 
SPRINGVALE 


HOBART 

© 140 Campbell St. Hobart ¢Ph: (03) 6231 5877 
SYDNEY CITY 

© 129 York St Ph: (02) 9267 1614 
BANKSTOWN 


GORE HILL 


PARRAMATTA 
355 Church St. Ph: (02) 9683 3377 





MAIL ORDERS 
Reply Paid 72. Jaycar Mail Orders. PO Box 6424 
Silverwater NSW 1811 

Free Call For Orders: 1800 022 888 

Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 


©887-889 Springvale Rd Mulgrave. Ph: (03) 9547 1022 


363 Hume Hwy Cnr Meredith e Ph: (02) 9709 2822 


188 Pacific Hwy Cnr. Bellevue Ave #Ph: (02) 9439 4799 


Free Post To: 


Distributed 
PENRITH 


©199 High St ¢Ph: (02) 4721 8337 
SILVERWATER 








Iver Rd @Ph: (02) 9741 8557 
CAMPBELLTOWN 

Mr 2/49 Queen St. ¢Ph: (02) 4620 7155 
LLONGONG 

Keira Street ¢Ph: 4226 7089 
NEWCASTLE 

990 Hunter St. (Opp. Selma Street) #Ph: (02) 4965 3799 
ERINA 
Unit 1/217 
PERTH 
©326 Newcastle St Northbridge ¢Ph: (08) 9228 8242 
NEW ZEALAND - Newmarket - Aucklan | 
231 Khyber Pass Rd. Ph: (09) 377 6421 


Standards 
Australia 





264 
0354 





ie Entrance Rd. Ph: (02) 4365 3433 





EMAIL ORDERS: techstore@jaycar.com.au WEBSITE: www.jaycar.com.au 


Post $10 to $24.99: $4.40 Road Freight 
Post $25 to $49.99: $5.50 Australia (up 
Post $50 to $99.99: $7.70 Express Post 
Post Over $100: $8.80 Express Post 


Anywhere In 
i xo WJ0) de) ay fo\0) 


Max 500g: $7.70 
Max 3kg: $11.00 





ol O)V=1a a) fe] alom BI-11hV-1 aVM-\"c-11(-]e)(=mc10) 6) (eam ke Mere) ale) iule) aise 
CIV EMG =1le] alae] COM (alomol) o)(o) mw 10MIN oMel-lale(=lge]0 ome lelele ls 
eMax weight 5kg (inc cubic) $16 eStock & availablity 
Orders must be received before Midday E.S.T. 


Major 
Credit Cards 
Accepted 











Design by 
Mick Gergos* 
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any motorbikes today cost 
almost as much as — and of 
ten more than — a small car. 


Their value and their mobility makes 
them targets for thieves — whether joy- 
riders (hate that word — there’s no joy 
for the owner!) or professional crooks. 

It’s somewhat surprising then to find 
how few ’bikes are fitted with alarm 
systems. That’s probably because alarms 
for bikes have been in the “too hard” 
basket —they are exposed to the weather 
(with all the problems that creates); 
they are vulnerable because they can’t 
be hidden “inside”; they are too big for 
a small bike; you can’t hide operating 
switches; you need to get at the wiring 
harness... and so on. 

Here’s a motorbike alarm which ad- 
dresses all those problems and more. 
It’s heatshrunk to protect it, it’s tiny 
enough to be hidden just about any- 
where, it doesn’t need any external 
controls —and it suits virtually all ’bikes. 
As long as they have a battery and a 
headlight, this alarm should suit. 

The alarm is “armed” automatically. 
When you turn the ignition off, you 
have 20 seconds to get off the bike. 
After this time, if anyone attempts to 
get on the bike or move it, they’ll hear 
a series of warning “chirps” followed 
by four seconds of quiet. It’s then in a 
“heightened alarm” state: touch it again 
within 30 seconds or so and the alarm 
screams its head off for 45 seconds! 


The complete alarm, shown with a small 


piezo siren which can be mounted 


anywhere on the bike with access to free air 
(so the sound isn’t muffled). Just keep in 
mind that most piezos don’t like water one 


little bit! 


‘54 SILICON CHIP 


If someone is still trying to interfere 
with the bike, the cycle will repeat 
three times (giving 3 x 45 second 
alarms). It won’t keep continually go- 
ing off because noise pollution laws in 
most states prohibit this. 

If it is not touched again within the 
30-second heightened alarm state, it 
goes “back to sleep” and waits for the 
next person to have a go. 

To turn the alarm off while it is sound- 
ing, you simply turn the ignition key 
on then off. This resets and rearms the 
alarm. But what if you don’t want the 
alarm on, for some reason? 

That’s easy: you simply turn the ig- 
nition key on and off twice — ie, on-off- 
on-off. This resets the alarm but disa- 
bles it— and tells you with an acknowl- 
edgement “chirp”. 

Next time you turn the ignition on, 
you will reset the alarm again ready for 
use when the ignition is turned off 
again. 

As you can see, operation is fool- 
proof and all done with the ignition 
key — there are no hidden switches to 
worry about, no keypads to go faulty — 
nothing except the ignition switch. 
And if that goes faulty, you have a few 
more problems than an alarm that 
doesn’t work! 


The sensor 


Two types of sensor are recom- 
mended — you can choose either or 


~~ 





both if you want a belts-and-braces 
approach. The first is a non-position- 
sensitive motion detector which sim- 
ply detects any movement of the bike. 
The second is a mercury switch, ar- 
ranged as a “tilt” switch: when the 
“bike is on its stand, the mercury 
switch is positioned so it doesn’t con- 
duct. Take if off the stand, or move it 
in some other way and the switch 
does conduct. 

Both of these switches are “nor- 
mally open” types so, if you wish, you 
can fit one (or even more) of each type 
in parallel. 


How it works 


The circuit itself is very simple be- 
cause, once again, a microcontroller 
does most of the work. 

First, though, let’s look at the sup- 
ply. As you will note from the circuit, 
there is a connection to the ‘+’ side of 
the ’bike’s battery but no apparent 
connection to the ‘~’ side. How come? 

What would normally be regarded 
as the ‘~’ or chassis connection is in 
fact connected between the light 
switch and the headlight. When the 
headlight is switched off, there is a 
low-resistance path (through the head- 
light filament) to chassis. If, say, the 
headlight is 50W, from Ohm’s law we 
can work out that the resistance of 
the filament is about 3Q (in fact it’s 
much less than this when it is cold). 
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$¢ MOTORCYCLE ALARM 


It couldn’t be much simpler: just ten components make up the motorcycle alarm. 


That amount of resistance to chas- 
sis won’t affect the operation of this 
circuit at all. 

If both the headlight and ignition 
are switched on, both supply lines 
are at the same potential, so the alarm 
is disabled. 

Back to the supply again: it passes 
through a polarity-protection diode 
(just in case!), and then a 5V regulator 
to give IC1 the voltage it requires. It 
also goes direct to the horn or siren 
‘+’ side, with a hefty transistor, con- 
trolled by the microcontroller, switch- 
ing its ‘—’ side. This transistor is ex- 
treme overkill given the likely cur- 
rent of the horn or siren but this is 
one component you would not like to 
see go short circuit! 

The output current switched by this 
transistor mustn’t exceed 1A anyway, 
because that’s the rating of the re- 
verse-polarity protection diode. (Most 
piezo sirens would draw only a cou- 
ple of hundred milliamps or so). 

Every time the microcontroller is 
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powered up, it looks for a “high” from 
its 1-bit external memory device (the 
10uF tantalum capacitor). If it is not 
high, the PIC makes it high for three 
seconds, then makes it go low, which 
then goes to the “armed” routine. 

Should the device be powered 
down during this 3-second period, 
the high would remain because the 
capacitor would stay charged. Next 
time the device is powered up, a high 
would be present. The microcontrol- 
ler senses this and it goes into the 
“disarmed” routine. 

The 120kQ resistor and 1N4148 di- 
ode control the charging and discharg- 
ing of the tantalum capacitor. 


Construction 


Because of the few components in 
this project, we’re going to break one 
of our unwritten rules: as well as pre- 
senting it on a PC board, we’re also 
going to show how to assemble it on 
Veroboard. 

Yeah, yeah, we know. We don’t like 

















Parts List — 


Motorcycle Alarm 

1 PC board, 38 x 20mm, code 
05101021 (OR Veroboard, 10 
tracks x 18 holes — see text) 

1 60mm length 30mm heatshrink 

1 cable clamp 

1 motion detector switch AND/OR 
mercury switch — see text 

1 piezo siren (Jaycar LA5225 or 
similar — see text) 

Suitable lengths automotive wire 


Semiconductors 

1 12C508A pre-programmed 
microcontroller IC (IC1) 

1 MJE3055 NPN power transistor 
(Q1) 

1 78L05 low power 5V regulator 
(TO-92 package) (REG1) 

1 1N4007 silicon power diode (D1) 

1 1N4148 silicon signal diode (D2) 


Capacitors 
1 10uF 25VW tantalum electrolytic 
2 0.1p:F ceramic or polyester 


Resistors (0.25W, 1%) 
1120kQ 1 1kQ 








































it much either because almost invari- 
ably, constructors manage to make a 
mess of it. But in this case, it really is 
so simple... but we’d suggest that if 
you have your druthers, we’d druther 
you use the PC board! 

Which ever you choose, assemble 
the board in the normal way: lowest 
profile components first (resistors, di- 
odes, etc), moving on to the capaci- 
tors, regulator, switch and finally the 
IC and power transistor. Note that the 
power transistor is secured to the 
Veroboard with a 3mm nut and ma- 
chine screw — this forms the connec- 
tion to the siren/horn “ground” track. 

Before applying power, check and 
double check your component place- 
ment and orientation — most compo- 
nents are polarised so make sure you 





Front and rear photos of the assembled PC board. Note the 0.1,.F capacitor on the back of the board. This board must be 


encased in heatshrink (or even mounted in a small box) to protect it from the elements, spray, etc. 
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UNDERSIDE OF PC BOARD 








Component overlays for the top and bottom of the PC board, along with the board pattern itself reproduced same size. 


get them the right way around. 

The assembled board (PC or Vero) 
is “encased” in a length of heatshrink 
to give some protection from the ele- 
ments and also to insulate the compo- 
nents from the ’bike. Before you do 
this, it’s a good idea to check the 
circuit out and make sure it works! 

It’s probably easiest to check with- 
out installation, by simulating the bike 
using a 12V battery, a suitable switch 
and a hefty 12V globe. And you can 
simulate the alarm sensor with either 
a pushbutton switch or even a pair of 
wires to short. Connect them up as 
per the circuit diagram. 

Remember when the alarm goes off 
the siren is going to be very loud. Just 
warning you! 

OK, apply power. The voltage be- 
tween pins 1 and 8 of IC1 should be 
very Close to 5V. If not, check that you 
actually do have around 12V going in 
to the regulator. 

Turn the “ignition” switch off and 
wait for 30 seconds. Now short the 
sensor contacts momentarily. You 
should hear a series of chirps from 
the siren, followed by silence. About 
ten seconds after the last chirp, short 
the sensor contacts again. The siren 
should now be sounding (we told you 
it was going to be loud!) and will 
continue to do so for about 45 sec- 
onds. 

When it stops, short the contacts 
again and make sure the alarm sounds 
again. 

Now you'll be very pleased to turn 
the alarm off. Turn the ignition switch 
on then off again. The siren should go 
quiet. Thank heavens! 








Check the disarm feature by repeat- 
ing the above but when the siren 
sounds, turn the ignition switch on, 
off, on, off. The siren should stop and 
the you should hear a chirp, telling 
you the system is disarmed. 


Installation 

If all is OK, it’s time to seal the 
circuit board in some heatshrink. The 
idea is to make it as weatherproof/ 
waterproof as possible. Seal the open 
end of the heatshrink with a pair of 


DRILL 3mm HOLE 
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VEROBOARD TRACK CUTTING & DRILLING 
(VIEWED FROM COPPER TRACK SIDE) 


M3 MACHINE SCREW & NUT 


You want it to be reliable but you 
don’t want false alarms when, for ex- 
ample, the bike is parked on a hill. 
As far as the bike wiring is con- 
cerned, you only need to make two 
connections to the bike itself: to the 
unswitched battery supply and to the 
power line to the headlight, between 
the headlight switch and the lamp. 
Try to add the wiring so that it is as 
undetectable as possible — you don’t 
want a crook simply cutting wires. 
Even though the currents involved 






REGIS HORN 
GROUND 





HORN (+) 


BATTERY (+) 
HEADLIGHT (+) 


COMPONENT PLACEMENT & WIRING 
(VIEWED FROM COMPONENT SIDE) 


The alternative layout on Veroboard. The easist way to cut the tracks is to use a 
1/8in drill and twist the point in the appropriate place between the fingers. 
Practice on a scrap piece first and you’ll get the idea! 


pliers while it is still hot and place a 
cable tie on the other (cable) end, 
again while the heatshrink is still hot. 

You need to find somewhere safe, 
out of sight and out of spray, to locate 
the alarm module. Most sirens also 
do not like water too much. Each bike 
is different so we'll leave that part up 
to you. Likewise the location of the 
sensor — choose where it will go care- 
fully. If you are using only a mercury 
switch, you’ll probably need to ex- 
periment a little to get a perfect angle. 


Here’s what it should look like once the heatshrink has been shrunk, gripped 
with pliers (on the left) and fastened with a cable clamp (on the right). 
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are fairly small, we have shown heavy- 
duty automotive figure-8 cable in our 
photos. This has much better insula- 
tion than hookup wire. sc 


Wheredyageddit? 
@ Preprogrammed 12C508A 
microprocessor: 
Available from Mr Mick Gergos, 13 
Bunya Street, Bushland Beach, Qld 
4818, for $25.00 plus $5.00 P&P 


@ Non-position-sensitive 
motion sensors: 
Available from Farnell Components 


(Cat 540-626) or RS Components 
(Cat 235-7566) 


@ Mercury switches (position 
sensitive) and piezo sirens: 
Available from Jaycar, DSE, 
Altronics, etc. 


@ PC boards: 


Available from RCS Radio (02) 
9738 0330. 





How many times have you wanted to access a company’s website but cannot remember their site name? 


Here’s an exciting new concept from SiLicon CHIP: you can access any of these organisations instantly by going to 
the S1Licon Cup website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of the 
company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Stzicow Cxu1p’s WeBLINK. For one low rate you receive a printed entry 
each month on the Sizicow Cup WeBLINK page with your home page graphic, company name, phone, fax and site 
details plus up to S0 words of description-—and this is repeated on the WebLINK page on the Siticow Cup website 
with the link of your choice active. Get those extra hits on your site from the right people in the electronics industry 
—t he people who make decisions to buy your products. Call David Polkinghorne today on ( 02) 9979 5644 


Femi shew wk mated aenecd tesa ROSA oT es eae OT 
VAF Research offers Speakers for the 
Audiophile Purist or Home Theatre Extremist. 
Home Entertainment Equipment and 
Accessories. They have ready-to-assemble 
loudspeaker kits along with quality drivers 
from the world's leading suppliers. 


VAF Research Pty Ltd 
Tel: 1800 818 882 Fax: (08) 8363 9997 
WebLINK: www.vaf.com.au 


A 100% Australian owned company wpb 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www. hy-q.com.au 


JED designs and manufactures a range of 


single board computers (based on Wilke Tiger 
and Atmel AVR), as well as LCD displays and 
analog and digital 1/0 for PCs and controllers. 
JED also makes a PC PROM programmer and 
RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.jedmicro.com.au 


Oud Roepe) pemewe Re FAH smecwe Se a5 
Looking for GENUINE Stamp products from 
Parallax . .. or Scott Edwards Electronics, 
microEngineering Labs & others? 

Easy to learn, easy to use, sophisticated CPU 
based controllers & peripherals. See our 
website for new range of ATOM products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: www.microzed.com.au 


MEASURE RF VOLTAGES 
IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 


© Up to 70V RMS (100Vpk) 
@ Use with any standard DMM 
@ High tensile tip 
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in Australia 
RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@riprobes.com.au 


We stock varieties of hard to find selectors, cables 


and adaptors, and as well home theatre all at 
competitive prices. We believe lines between 
computer, networking, home theatre and video 
editing are becoming blurred these days. Please 
call us if you need any help in this aspect. 


ALLTAC INTERNATIONAL pn 
Tel : (02) 9411 3088 Fax : (02) 9412 1855 
WebLINK: www.alltac.com.au 


Based in Perth, WA, Robot0z carries an 
extensive range of Robots and Robotic 
Products from the world’s leading suppliers. 
Update: HOT NEWS!! NEW RANGE of Lynx- 
motion Robot Kits - Laser Cut Acrylic and 
Fluoro Colours!! Have a look! 


Robot0z 
Tel:(08) 9370 3456 Fax: (08) 9370 2323 
WebLINK: www.robotoz.com.au 


ee 

When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 


Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.wiltronics.com.au 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel:(07) 4639 1100 Fax: (07)4639 1275 
WebLINK: www.silvertone.com.au 
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Part 3: By GREG SWAIN & LEO SIMPSON ~ 





In this final article, we continue with the assembly of the 
power supply and loudspeaker protector modules and 
give the full wiring details. We also describe the setting 
up and the test procedure. 


Power Supply 
Board Assembly 


The next step is to build the Power 
Supply Module — see Fig.18. This 
board carries the four large 8000uF 
63VW filter capacitors for the +52.5V 
rails, plus all the parts for the +55V 
regulated power supply. 

Begin by installing the eight 1W 
resistors (6 x 15Q and 2 x 8.2kQ), 
mounting them all about 1mm proud 





of the board. This done, install the 
remaining resistors, diode bridge BR2, 
the wire links, the two multi-turn trim- 
pots and the two zener diodes (ZD2 & 
ZD3). Make sure that BR1 and the 
zener diodes are correctly oriented. 
The male quick connects can be 
mounted next, followed by the elec- 
trolytic capacitors. Note that the two 
470uF capacitors must be rated at 
100VW — 63VW is not good enough 
since the input voltages to the posi- 


tive and negative regulators are about 
+71V and -71V respectively. 

Take extra care to ensure that the 
capacitors are installed with the cor- 
rect polarity, especially the 8000uF 
units. Get one of these wrong and 
you'll soon know about it the first 
time power is applied. 

The TIP33B transistors (Q17 & Q18) 
and the two 3-terminal regulators 
(REG1 & REG2) can now be bolted to 
the flat aluminium heatsink. These 





This is the completed Power Supply module with the heatsink removed. Note the hot-melt glue around the four 8 O0uE 


filter capacitors — this prevents the cans from moving & placing stress on the solder joints. 
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This view shows how the heatsink is 
fitted to the Power Supply module. 
Note that all the devices must be 
isolated from the heatsink — see text. 


devices must all be isolated from the 
heatsink using silicone washers and, 
where necessary, insulating bushes — 
see Fig.13 in Pt.2. Don’t tighten the 
mounting screws just yet, though — 
that step comes after the assembly has 
been mounted on the PC board. 

Note that the TIP33B (or TIP33C) 
transistors can came in either a TO- 
218 package (as shown in Pt.1, Fig.4, 
p29) or in a TO-3P package as used on 
the prototype. If you have the TO-3P 
package devices, then you don’t need 
the insulating bushes. Conversely, if 
you have TO-218 package devices, the 
insulating bushes are required. 

Make sure that you don’t inadvert- 
ently swap REG1 & REG2 when at- 
taching them to the heatsink. 

The heatsink assembly can now be 
mounted on the PC board. Push the 
assembly down as far as it will go so 
that the plastic bodies of the regula- 
tors are about 3-4mm above the board 
surface and make sure that everything 
is square before soldering the leads. 
It’s a good idea to tack solder a couple 
of leads on either side initially. That 
way, you can easily make any final 
adjustments before soldering the rest 
of the leads. 

As before, use a multimeter to con- 
firm that the device leads and metal 
tabs are all correctly isolated from the 
heatsink. 


Hot-Melt Glue Time 


As shown in the photographs, we 
applied hot-met glue fillets to the bot- 
tom edges of the four 8000uF capaci- 
tors. This stops the large capacitor 
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Fig.18: the parts layout for the Power Supply module. Make sure that all the 
electrolytic capacitors go in the right way around. 


cans from moving and placing stress 
on the solder joints. 
In short, the hot-melt glue treat- 


ment is a good idea but watch the hot 
tip of the gun — it’s all too easy to 
damage the sleeving around one of 
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12V DC TO 
PREAMP & DISPLAY 


15VAC 


7— PCBOARD—,  >———FROMTI— 


the large electrolytic capacitors if 
you're not careful. 


Loudspeaker Protector & Fan 
Control Module Assembly 


The last board to assemble is the 
Loudspeaker Protector & Fan Control 
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peaker Protector module. Note that brass screws, nuts and star washers are 


for the amplifier and loudspeaker connects. 


Fig.19: follow this parts layout diagram to build the Louds 


used to mount the eight quick connect terminals 


Module. Fig.19 shows the details. 

Mount the resistors and diodes first, 
then fit the male quick connects. Be 
sure to use brass screws, nuts and star 
washers to mount the quick connects 
for the eight loudspeaker terminals, 
as shown on the overlay. 


Next, install the transistors, electro- 
lytic capacitors and bipolar capaci- 
tors, taking care to ensure that the 
correct transistor type is fitted to each 
location. Note that the four 47p1F bipo- 
lar capacitors can go in either way 
around but watch the orientation of 
the 10uF and 1000uF electrolytic ca- 
pacitors. 

Regulator REG1 is bolted to a mi- 
cro-U heatsink (25 x 30 x 12.5mm) 
before it is soldered to the PC board. A 
thermal washer isn’t necessary here 
since the heatsink doesn’t touch any 
other components — just secure the 
regulator using a 6mm M3 screw, flat 
washer and nut. 

The procedure for mounting REG1 
is exactly the same as for Q8 & Q9 on 
the power amplifier modules — ie, in- 
sert the leads into the board, smear 
the mating face with thermal grease, 
attach the heatsink and push the as- 
sembly: all the way down before sol- 
dering the leads and tightening the 
mounting screw. 

Of course, you could fit the heat- 
sink with the device off the board. 
However, if you do that, the heatsink 
will swivel when you attempt to 
tighten the mounting screw and you’ll 
get thermal grease everywhere. Fol- 
low the steps outlined above and you’ll 
end up with a much neater result. 

Finally, you can complete the board 
assembly by fitting the two relays, the 
2-way terminal blocks and the 2-way 
header. 

By the way, our prototype board 
shows a couple of PC stakes in place 
of the pin header, which was a later 
refinement. Our final board also has 
four less quick connect terminals than 
the prototype board shown in the pho- 
tographs. That’s because we originally 
intended to drive the headphones via 
the Loudspeaker Protector Module. We 
later changed our minds and decided 
to drive the headphones directly from 
the Power Amplifier modules instead. 

OK, now that all the PC board mod- 
ules are completed, you’re ready to 
mount them in the chassis and install 
the wiring. 


Preparing The Case 


As supplied, the case features a 
tough powder-coating that’s also a 
good insulator. However, we must en- 
sure that all sections of the case, in- 
cluding the side panels, lid and heat- 
sink — are correctly earthed and that 
means ensuring they make good elec- 
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Use an oversize drill to remove the 
powder coating from under the screw 
heads, so that all sections of the case 
are correctly earthed (see text). 


2 x DOUBLE-ENDED 
QUICK oid die 


Fig.20: mounting details for the 
mains earth quick connects. The 
second nut locks the first nut, so 
there is no possibility of the 
earth lugs coming loose. 


trical contact with each other. 

There are two reasons for this: (1) 
all sections of the case must be con- 
nected to the mains earth to ensure 
safety; and (2) correct earthing is nec- 
essary to keep RF interference out of 
the audio circuitry. 

The first job is to ensure that the 
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side panels and the lid are earthed to 
the bottom section of the chassis. This 
is done by using an oversize drill to 
remove the powder coating from the 
countersunk screw holes (see photo). 
Use a drill that’s slightly smaller in 
diameter than the screw heads and be 
sure to remove the powder coating 
right back to the bare metal. 

Don’t just do this for one or two 
holes — do it for all seven holes in each 
side panel and for all three holes in 
the lid. Provided you use a drill that’s 
not too big, the bare metal will later be 
covered by the screw heads. 

Next, scrape away the powder coat- 
ing around the screw holes on the 
inside of the side panels, the under- 
side of the lid and from the matching 
contact areas around the screw holes 
in the chassis. That way, when the 
case is assembled, earthing takes place 
via the screws themselves and via di- 
rect metal-to-metal contact between 
the various sections. 

The transformer mounting bolt 
should also be earthed and this means 
that you have to remove some of the 
powder coating from around the 
mounting hole on the outside of the 
chassis (ie, from under the bolt head). 

The front panel doesn’t require any 
special preparation. Instead, it’s later 
earthed by running a lead from a quick 
connect terminal that’s welded to the 
panel back to the main chassis earth 
(see photo). 

Don’t attach the front panel to the 
chassis at this stage. Leave it wrapped 
up so that it doesn’t get scratched or 
damaged in some other way. It doesn’t 








Table 1: Resistor Colour Codes 


Power Supply Module 


4-Band Code (1%) 

grey red red brown 

blue grey red brown 
brown grey brown brown 
yellow violet black brown 
brown green black brown 


Loudspeaker Protection Module 


4-Band Code (1%) 

red red yellow brown 
green blue orange brown 
red red orange brown 
_red red orange brown 
red red red brown 

brown green red brown 
red red black brown 








5-Band Code (1%) 

grey red black brown brown 
blue grey black brown brown 
brown grey black black brown 
yellow violet black gold brown 
brown green black gold brown 


5-Band Code (1%) 

red red black orange brown 
green blue black red brown 

red red black red brown 

red red black red brown 

red red black brown brown 
brown green black brown brown 
red red black gold brown 
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Use cable ties to secure the mains wiring and fit rubber boots over both the mains switch (left) and the IEC socket (right). 





Note the additional rubber feet (arrowed) that are fitted over the ends of the mounting screws for the external feet. 


take much of an accident to spoil the 
panel’s appearance. 


Mounting Feet Screws 


The screws used to secure the rub- 
ber mounting feet protrude about 5mm 
into the chassis and could easily pierce 
the 26-way cable insulation on the 
righthand side. To prevent this, you 
can either remove the sharp ends of 
the screws using a Dremel tool or screw 
additional rubber feet over them. 

Do the same for the mounting feet 
screws at the front-left and rear-left of 
the chassis. Admittedly, they pose no 
real danger to the mains wiring but 
it’s best to make absolutely sure (see 
photos). 


Chassis Earth Lugs 


Fig.20 shows the mounting details 
for the main chassis earth lugs. This 
assembly consists of two double-ended 
quick-connect terminals which are 
bolted to the chassis using a 10mm 
M4 machine screw, two star washers 
and two nuts. The second nut on top 
is a “belts ‘n braces” measure to lock 
the first nut, so that there’s no possi- 
bility of the earth lugs coming loose. 

Altronics has indicated that the 
earth lug mounting area in kit ver- 
sions of the chassis will be free of 
powder coating. However, if this hasn’t 
been done, you will have to remove 
the powder coating yourself. To do 
this, temporarily bolt one of the dou- 
ble-ended quick connects to the chas- 
sis and use a pencil to outline the 
contact area. The quick connect can 
then be unbolted and the powder coat- 
ing removed using a a sharp imple- 
ment or a Dremel tool fitted with a 
grinding bit. 
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Be sure to do the nuts up nice and 
tight, to ensure a reliable earth. 


Installing Hardware 


OK, you can now start installing the 
hardware in the case. Begin by mount- 
ing the IEC power socket, then smear 
the underside of the 35A bridge recti- 
fier (BR1) with heatsink compound 
and bolt it to the chassis using an M4 
screw, star washer and nut. 

Fig.21 and the photos show BR1’s 
mounting location. Orient it as shown, 
with its positive DC output at top left 
(as viewed from the front of the chas- 
sis). 

The RCA input socket module can 
go in next and is secured from the rear 
of the chassis using three 6g x 10mm 
pan-head self-tappers. Don’t over- 
tighten these screws — you'll strip the 
plastic threads formed by the self-tap- 
pers if you do. 

We initially mounted this board 
upside down (see page 23 of the No- 
vember 2001 issue) but in the end 
decided to mount it component side 
up. This ensures that the board sits 
closer to the floor of the chassis and 
also makes it far easier to dress the 26- 
way connecting cable that plugs into 
the pin header. 

The drawback (if you could call it 
that) is that the inputs run in the op- 


TABLE 1: BOARD SPACERS 


Preamplifier Board : ahaa eee 4 


oe 2x 25mm spacers 


Power Supply Board 4x 15mm. spacers 


Loudspeaker 
Protection Board 


4 x 20mm spacers 





posite direction to the source switch 
labelling — ie, the CD inputs are to the 
right (as viewed from the front of the 
amplifier) while the CD switch posi- 
tion is to the left. But really, who cares 
which way the inputs run? As long as 
the CD player is plugged into the CD 
inputs, the DVD player into the DVD 
inputs and so on, they will all be 
correctly selected at the indicated 
switch position. 

Now for the loudspeaker terminals. 
Begin by cutting two 120mm lengths 
of figure-8 speaker cable and solder 
these to the two terminal panels — see 
photo. This done, fit the other ends of 
the leads with blue quick connects, 
then secure the two terminal panels to 
the chassis using four 6g x 12mm coun- 
tersunk self-tappers. 

Next, fit four 20mm tapped spacers 
to the Loudspeaker Protector module 
(use 6mm x M3 screws and washers) 
and secure it to the rear panel. Simi- 
larly, mount the Power Supply mod- 
ule in position on 15mm spacers but 
leave the top screws loose for the time 
being — this will make it easier to lift 
the board up to run leads under it 
later on. 


Cable-Tie Mounts 


As shown in one of the photos, the 
wiring is all secured to the floor of the 
chassis using cable-tie mounts and 
cable ties. Before installing the 
mounts, it’s necessary to mark out their 
locations. 

To do this, temporarily secure the 
power amplifier module in the chas- 
sis and use a pencil to mark these 
positions: 

(1) the location of the heatsink and 
its three wiring channels; 
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(2) the locations of the individual 
amplifier boards; 

(3) the locations of the PC tracks 
carrying the class-B currents from the 
paralleled 1.5Q resistors on each side 
of the two boards; and 

(4) the locations of the central earth 
tracks that run back to the OV terminal 
from the two 1000uF capacitors (see 
Fig.21). 

The reason for this is that it’s im- 
portant to correctly route the supply 
wiring under the power amplifier 
boards, to ensure the lowest possible 
distortion. The +55V and OV leads are 
routed directly under the earth track 
in the centre of each amplifier, while 
the +52.5V leads radiate out at right 
angles beneath the tracks carrying the 
heavy class-B currents for the output 
stages. 

Once you have everything marked 
out, remove the amplifier module and 
install cable-tie mounts at the follow- 
ing locations: 

(1) on each side of the heatsink im- 
mediately opposite the three wiring 
channels. 

(2) near the edge of the heatsink in 
line with the central earth track of the 
righthand power amplifier; 

(3) at the central locations under 
the power amplifier boards where the 
+52.5V leads branch off at right an- 
gles; 

(4) on the floor of the chassis just 
inside the edges of the amplifier PC 
boards where the +52V leads emerge 
to join onto their terminals; 

(5) on the floor of the chassis, di- 
rectly under the OV terminals on the 
amplifier boards; 

(6) directly under the centre two 
loudspeaker terminals of each ampli- 
fier board; and 

(7) directly between the two ampli- 
fier boards but with the central tie 
point clearing the front of the boards 
by about 5mm. 

Additional cable-tie mounts are in- 
stalled along the righthand edge of the 
chassis to further secure the mains 
wiring. These are located behind the 
power transformer and towards the 
front of the chassis. 

The accompanying photograph 
shows the locations of most of the 
cable-tie mounts. 


26-Way Header Cable 


The next step is to fit the headers to 
the 26-way flat ribbon cable. First, cut 
the 26-way cable to exactly 550mm, 
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URELEE 


Ly 


Use this photo and the wiring diagram of Fig.21 as a guide when placing the 





cable-tie mounts and installing the supply wiring. 


then fit a header socket to one end by 
feeding the cable through and squeez- 
ing the assembly together in a vyce. 

There are a couple of points to note 
here: 

(1) the lead with the red stripe must 
go to pin 1 of the header socket (indi- 
cated by a small arrow in the plastic 
moulding); and 

(2) the cable must by fed through 
from the side opposite the arrow (ie, 
the end of the cable is on the side with 
the arrow). 

Once the assembly has been 
“clamped” in the vyce, the cable is 
looped back over the top of the header 
and the strain relief clamp clipped 
into place. 

The header at the other end is fitted 
exactly the same way. It’s a good idea 
to test fit everything before fitting the 
second header — once the headers are 
clamped to the cable, they are virtu- 
ally impossible to remove. 

The cable can now be installed in 
the chassis. First, plug one end into 
the RCA input board, then fold the 
cable at right angles and then at right 


angles again so that it runs along the 
edge of the chassis (red stripe to the 
outside). The cable is then folded at 
right angles twice more at the front of 
the chassis, so that pin 1 of the header 
mates with pin 1 on the Preamplifier 
& LED Display module. 


Preamplifier Mounting 


Before mounting the Preamplifier & 
LED Display module, it’s necessary to 
attach the shielded audio output leads. 
These audio output leads will prob- 
ably be supplied as a length of figure- 
8 shielded cable. Cut the cable to a 
length of 210mm and lightly tin the 
leads (ie, the braids and the bared 
ends of the insulated wires) before 
securing them to the terminal blocks. 

It’s a good idea to fit a 10mm length 
of heatshrink tubing to the figure-8 
cable at the terminal block end. That 
way, when the figure-8 cable is later 
separated (so that the leads can go to 
the power amplifier inputs), the heat- 
shrink tubing prevents them from 
separating right at the Preamplifier 
end. 
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The rear panel of the amplifier carries the IEC mains socket, the loudspeaker 


terminals and the RCA input sockets. 


This done, you can plug the input 
cable into the header pins and mount 
the Preamplifier & LED Display mod- 
ule on its standoffs. The insulated 
headphone socket can also be installed 
at this stage — it’s mounted on the 
chassis “dimple” immediately to the 
left of the Preamplifier board, so that 
its front later sits flush with the front 
panel. 


Wiring Up 

Now for the internal wiring. It’s not 
nearly as intimidating as it appears at 
first sight, since most of it consists of 
supply wiring to the power amplifier 
boards plus the loudspeaker wiring. 

Note that all the supply leads and 
the loudspeaker leads should be tightly 
twisted together. This not only keeps 
the wiring neat but also minimises 
hum pickup since the hum fields are 
effectively cancelled out. 

There’s an easy way to twist leads 
together and that’s by using a hand 
drill. All you have to do is secure one 
end of the leads in a vyce and the 
other end.in the drill chuck. You then 
rotate the drill handle until you get a 
nice even twist along the full length of 
the leads. 

Make the twists reasonably tight but 
don’t overdo it — the wire will break 
through the insulation if you do. Once 
the leads have been twisted, trim the 
ends to remove any damaged insula- 
tion and fit quick connect terminals to 
one end only. 

The leads at the other end are also 
later fitted with quick connect termi- 
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nals after they have been run to their 
destination and cut to the correct 
length. 

Fig.21 shows the wiring routes. Note 
that all the supply wiring goes through 
the lefthand wiring channel in the 
heatsink. The loudspeaker leads and 
the leads to the thermal switch go 
through the channel next to the fan. 

Here are the leads that you have to 
run: 

(1) Three twisted heavy-duty (7.5A) 
leads from the +52.5V, -52.5V and OV 
connections on the Power Supply 
board to each Power Amplifier board. 

(2) Three twisted heavy-duty leads 
from the +55V, -55V and OV connec- 
tions on the Power Supply board to 


TORODIAL TRANSFOMER 
WIRE COLOUR CODING 










PRIMARY 
pad 
WINDI 






YELLOW 





BROWN (8) 


Fig.22: this diagram shows the 
colour coding used for the 
toroidal power transformer. 






each Power Amplifier board. Impor- 
tant: the power supply ends of one set 
of leads must be fitted with piggyback 
in-line quick connects. The other set 
of leads is fitted with “ordinary” quick 
connects which then plug into the 
piggyback terminals. 

(3) Two twisted leads from the Loud- 
speaker Protector module to each of 
the Power Amplifier boards (use the 
heavy-duty 2 x 90/0.18 Whopper 
speaker cable fitted with blue quick 
connects). 

(4) Two twisted heavy-duty leads 
from the +12V and OV terminals on 
the Loudspeaker Protector module to 
the +12V and OV terminals on the 
Preamplifier module. 

(5) Two twisted medium-duty leads 
from the 2-way header on the Loud- 
speaker Protector module to the 
headphone socket switch and from 
there to the “Speakers” LED on the 
front panel. These leads are fitted with 
a matching 2-way header plug at one 
end and are directly soldered to the 
headphone socket terminals and the 
LED leads at the other. 

Fitting the 2-way header plug isn’t 
difficult — just lightly solder and crimp 
the leads to the small header pins that 
are supplied, then push them down 
into the plug body until they lock into 
place. 

(6) Two twisted medium-duty leads 
from the Loudspeaker Protector’s TH1 
terminals to thermal switch TH1 on 
the heatsink. 

Once you’ve done all this, the power 
amplifier/heatsink module can be 
mounted in the chassis. The ends of 
the cables are then cut to length, fitted 
with quick connects and connected to 
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The powder coating must be removed from around the mounting holes that are 
used to secure the lid (and from matching contact areas on the lid itself). 


the power amplifier boards, the ther- 
mal cutout and the preamplifier board. 

The headphone socket wiring is next 
on the list. Route the leads slightly in 
front of the amplifier boards, along 
with the 15VAC and 12V DC wiring to 
the preamplifier. The leads can all 
then be secured using cable ties. 

Finally, the amplifier wiring can be 
completed by connecting the shielded 
audio leads from the preamplifier to 
the screw terminal blocks. 


Power Transformer Wiring 


The toroidal mains transformer can 
now be bolted into position and its 
secondary leads connected. Note that 
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the transformer is supplied with two 
neoprene rubber washers — one sits 
under the transformer while the other 
sits on top, with the metal cup washer 
stacked on the top of that. 

The mounting bolt passes through 
the centre of the transformer and the 
assembly secured by fitting a nut to 
the top. Do the nut up firmly but don’t 
overtighten it, otherwise you'll dis- 
tort the metal chassis. 

As mentioned last month, the trans- 
former leads are all the correct length 
to reach their destinations and are 
pre-fitted with female quick connects. 
All you have to do is twist the various 
lead pairs together and plug them into 


UMM 


the relevant quick connect terminals 
— ie, on BR1, the Power Supply mod- 
ule, the Loudspeaker Protector mod- 
ule and the Preamplifier & LED Dis- 
play module. 

It’s important to connect the two 
35V windings (red) with the correct 
phasing, otherwise you'll get OV out 
of the bridge rectifier (BR1). This sim- 
ply means connecting the leads as 
shown in Fig.21 — ie, leads 1 & 4 go to 
BR1, while leads 2 & 3 go to the two 
centre (OV) terminals on the Power 
Supply module. 

The same goes for the two 50V 
windings (white & brown). Leads 5 & 
8 go to the 50VAC terminals, while 
leads 6 & 7 go to the adjacent OV 
terminals. 

Two short leads fitted with quick 
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Hardware & 
Miscellaneous 


1 custom-made rack-mounting 
case with heatsink & 80mm fan 
(case supplied drilled & with all 
cutouts made; heatsink 
supplied drilled, tapped & with 
channel cutouts in base) 

1 front-panel (screened lettering) 

1 heatsink for power supply 

1 300VA toroidal power 
transformer, 2 x 50V, 2 x 35V, 2 
x 15V secondaries 

1 mounting kit for transformer 

1 pushbutton DPST 250VAC 
switch (Altronics Cat. $3245) 

2 knobs to suit rotary switch and 
potentiometer 

1 IEC male power socket, chassis 
mount with insulating boot 
(Altronics P8324) 

1 3A slow-blow M205 fuse 

1 insulating boot for power switch 

2 panel-mount gold-plated binding 
post terminal pairs (Altronics 
P2016) 

1 6.35mm chassis-mount 
insulated stereo headphone 
socket (Altronics P0074) 

1 pack 25 adhesive cable tie 
mounts (Altronics H4120) 

50 100mm cable ties (Altronics 
H4012) 

2 26-pin IDC in-line crimp sockets 
with strain-relief clips (Altronics 
P5326) 

4 screw-on rubber feet (Altronics 
H0902 


Preamplifier & LED 
Display Module 


1 PC board, code 01112012, 246 
x 166mm 

1 26-way DIL pin header 

2 2-way mini PC terminal blocks 
(Altronics P 2038) - 5mm pitch 

1 2-pole 6-position switch 
(Altronics S 3022) (S1) 

1 10kQ 16mm stereo log pot (VR1) 

2 F29 ferrite beads 


Semiconductors 

2 NE5534AN op amps (IC 1,IC2) 
(Altronics Z2792 — do not 
substitute NE5534N) 
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Parts List For Ultra-LD Stereo Amplifier 


1 TLO72 op amp IC (IC2) 

2 LM3915 display driver ICs 
(IC3,IC5) 

1 7815 3-terminal regulator 
(REG1) 

1 7915 3-terminal regulator 
(REG2) 

2 1N4004 diodes (D1,D2) 

4 1N914 diodes (D3-D6) 

16 green thru-panel LEDs (LEDs 
1-8, 11-18) (Altronics Z0711) 

2 yellow thru-panel LEDs (LED9, 
LED19) (Altronics Z0713) 

3 red thru-panel LEDs 
(LED10,LED20,LED21) 
(Altronics Z0710) 


Capacitors 

2. 1000nF 25VW PC-mount 
electrolytics 

2 100uF 25VW PC-mount 
electrolytics 

9 10uF 35VW PC-mount 
electrolytics 

4 10uF 50VW bipolar electrolytics 

2 0.22uF MKT capacitors 

2 0.01uF MKT capacitors 

2 390pF ceramic capacitors 

2 33pF ceramic capacitors 

6 10pF ceramic capacitors 


Resistors (0.25W, 1%) 


2 680kQ 2 2.2kQ 

2 330kQ 2 1.8kQ 

2 220kQ 3 1.2kQ 

2 150kQ 41500 

2 100kQ 2 100Q 

2 82kQ 2 330 

2 6.8kQ 110Q 

2 4.7kQ 

RCA Input Module 


1 PC board, code 01112013, 110 
x 32mm 

3 2 x 2 PC-mount gold-plated 
RCA sockets (Altronics P 
0214) 

1 26-way DIL pin header 


Power Amplifier 


Modules 

2 PC boards, code 01112011, 
176 x 108mm 

8 M205 PC mounting fuse clips 

4 M205 5A fuses 



















































2 coil formers, 24mm OD x 
13.7mm ID x 12.8mm long 
(Philips 4322 021 30362) 

2 200Q multi-turn trimpot, Bourns 
3296W series (VR1) 

3 metres 1mm diameter 
enamelled copper wire 

4 micro-U heatsinks, 19 x 19 x 
9.5mm (Altronics H 0630) 

8 TO-3P insulating washers 
(silicone) 

4 TO-220 insulating washers 
(silicone) 

2 TO-126 insulating washers 
(silicone) 

4 TO-220 insulating bushes 

2 2-way mini PC terminal blocks 
— 5mm pitch (Altronics P 2038) 

8 PC stakes 


Semiconductors 

4 Motorola MJL1302A PNP 
power transistors (Q13, Q14) 

4 Motorola MJL3281A NPN 
power transistors (Q15, Q16) 

2 Motorola or On Semiconductor 
MJE15030 NPN transistors 
(Q11) 

2 Motorola or On Semiconductor 
MJE15031 PNP transistors 
(Q12) 

2 Motorola MJE340 NPN power 
transistors (Q10) 

2 BF469 NPN transistors (Q8) 

2 BF470 PNP transistors (Q9) 

6 BC546 NPN transistors 
(Q5-Q7) 

8 BC556 PNP transistors 
(Q1-Q4) 

2 3.3V 0.5W zener diodes (ZD1) 
— do not substitute 1W device 


Capacitors 

4 1000uF 63VW electrolytic 

2 220uF 63VW electrolytic 

2 100LF 63VW electrolytic 

2 100uF 16VW electrolytic 

2 2.2uF 25VW electrolytic 

2 0.15,.F 400VW MKC, Philips 
2222 344 51154 or Wima 
MKC 4 

10 0.1p,F 63V MKT polyester 

2 .00121F 63V MKT polyester 

2 100pF 100V ceramic 


Resistors (0.25W, 1%) 
418kQ 2 3300 
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2 12kQ 1W 4 150Q 

2 3.3kQ 6 1202 
22.7kKQ5W = 8 100 

2 1.2kQ 4470 

2 1kQ 2 102 

2 3902 2 6.8Q 1W 
2 3302 1W 16 1.50 1W 


4 220Q 5W (for current setting) 


Miscellaneous 
Heatsink compound, tinned copper 
wire for links, insulation tape 


Power Supply Module 

1 PC board, code 01112015, 199 
x 938mm 

2 2kQ multi-turn trimpots, Bourns 
3296W series (VR2,VR3) 

1 drilled aluminium heatsink, 100 
x 67mm (1.5-2.0mm thick) 

2 TO-3P insulating washers 
(silicone) 

2 TO-220 insulating washers 
(silicone) 

4 TO-220 insulating bushes 


Semiconductors 

2 TIP33B NPN power transistors 
(Q17, Q18) 

1 LM317 adjustable positive 3- 
terminal regulator (REG1) 

1 LM337 adjustable negative 3- 
terminal regulator (REG2) 

1 PA40 or KBPC3504 400V 35A 
bridge rectifier (BR1) (Altronics 
Z0091) 

1 KBPC604 or PW04 400V 6A 
bridge rectifier (BR2) (Altronics 
Z0082) 

2 33V 5W zener diodes (ZD2, ZD3) 


Capacitors 

4 8000uF 63VW chassis-mount 
electrolytic capacitors 
(Altronics R6720). Do not 
substitute Altronics R6722 as 
cans will foul chassis lid. 

2 470uF 100VW electrolytics 

2 100uF 63VW electrolytics 


Resistors (0.25W, 1%) 
28.2kKQ1W 2472 

2 6.8kQ 6 150 1W 
2 1800 


Loudspeaker Protector 
& Fan Control Module 


1 PC board, code 01112014, 193 
x 68mm 
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2 12V SPDT PC-mount relays, 
16A contacts (Altronics S4197) 

1 micro-U heatsink, 25 x 30 x 
12.5mm (Altronics HO635) 

1 thermal circuit breaker, 60°C, 
normally closed (TH1) 
(Altronics S5600) 

1 2-way PC-mount pin header 
(Altronics P5492) 

1 2-way header plug (Altronics 
P5472) 

2 2-way mini PC terminal blocks 
— 5mm pitch (Altronics P2038) 


Semiconductors 

5 BC547 NPN transistors (Q1, 
Q3, Q4, Q6, Q7) 

2 BC557 PNP transistors (Q2, 
Q5) 

1 BC327 PNP transistor (Q8) 

1 BC337 NPN transistor (Q9) 

7 1N4004 1A 400V diodes 
(D1-D7) 

1 LM7812 3-terminal regulator 
(REG1) 

1 red thru-panel LED (LED1) 
(Altronics Z0710) 


Capacitors 

1 1000yF 25VW PC electrolytic 

1 220uF 25VW PC electrolytic 

4 47u,F 50VW non-polarised PC 
electrolytic 

1 10uF 35VW PC electrolytic 


Resistors (0.25W, 1%) 


1 220kQ 110kQ 

2 56kQ 1 2.2kQ 

4 22kQ 1 1.5kQ 

2 22kQ 1W 1 220 5W 
Wire & Cable 

1m 250VAC 3-core mains flex 


2m 2 x 90/0.18 figure-8 
“Whopper” speaker cable 

3m red heavy-duty (7.5A) hook- 
up wire 

3m black heavy-duty (7.5A) hook- 
up wire 

3m white heavy-duty (7.5A) 
hook-up wire 

1m blue heavy-duty (7.5A) 
hook-up wire 


1m green heavy-duty (7.5A) 
hook-up wire 

250mm figure-8 shielded cable 

2m red medium-duty hook-wire 

2m black medium-duty hook-up 
wire 

100mm 3mm-dia heatshrink 
tubing 

100mm 5mm-dia heatshrink 
tubing 

750mm 26-way IDC cable 
(Altronics W 2626) 


Screws & Nuts 


4 25mm tapped brass spacers 

8 20mm tapped brass spacers 

4 15mm tapped brass spacers 

1 M4 x 16mm screw 

42 M4 x 10mm screws 

43 M4 nuts 

100 M4 star washers 

12 M4 x 10mm brass screws 

12 M4 nuts 

12 M4 star washers 

24 M3 x 10mm screws 

40 M3 x 6mm screws 

15 M3 nuts 

50 M3 flat washers 

10 M3 star washers 

3 6g x 10mm pan head self- 
tappers (to secure RCA socket 
pairs to chassis) 

4 6g x 12mm countersunk screws 
(to secure the loudspeaker 
terminal pairs) 

2 No.4 x 9mm universal head 
self-tapping screws (to secure 
IEC mains socket) (Altronics 
H1139) 


Quick Connects 


53 doubled-ended male quick 
connects (Altronics H2261) 

50 red female in-line quick 
connects, 6.3mm (Altronics 
H2001A) 

25 blue female in-line quick 
connects, 6.3mm (Altronics 
H2006A) 

3 red piggyback in-line quick 
connects, 6.3mm (Altronics 
H2011A) 





A complete kit of parts for the Ultra-LD 2 x 100W Stereo Amplifier 
will be available from Altronics, 174 Roe St, Perth. Phone (08) 9328 
4599. You can order on-line from www.altronics.com.au 
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The loudspeaker indicator LED is mounted on the front panel using a modified 
cable-tie mount (see text). A dab of superglue or hot-melt glue can then be used 


to hold the LED in place. 


connects at either end are used to 
make the DC connections from BR1 to 
the Power Supply module. Use heavy- 
duty cable for this wiring and be care- 
ful not to get these two connections 
transposed. 

Once all the leads have been con- 
nected, they can be anchored by fit- 
ting the cable ties. Additional cable 
ties can also be fitted at various points 
between the cable-tie mounts, to keep 
the wiring tidy. 


Mains Wiring 

Take extra care with the mains wir- 
ing — it must be installed exactly as 
shown in Fig.21. 

The best place to start is at the IEC 
socket end. Begin by stripping about 
100mm of the outer sheath from the 
mains cable, then feed the brown and 
blue leads through the rubber boot 
that comes with the IEC socket. That 
done, crimp red quick connects to the 
ends and connect the Active (brown) 
and Neutral (blue) leads to their re- 
spective IEC socket terminals. The 
Earth lead (green/yellow) from the 
mains cable goes directly to the chas- 
sis earth — see Fig.21. 

A second green/yellow mains-rated 
earth lead (about 240mm long) con- 
nects the earth terminal on the IEC 
socket to a chassis earth. Be sure to 
also feed this lead through the rubber 
boot before fitting quick connects to 
both ends. 

The third chassis lug is connected 
via a 250mm-long lead to a OV termi- 
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nal on the Power Supply module. 

Now double-check your wiring to 
the IEC socket, to make sure it is cor- 
rect. That done, slip the rubber boot 
over the IEC socket and fit a cable tie 
to the leads as close to the boot as 
possible (this prevents the boot from 
coming off). 

Additional cable ties can now be 
used to secure the wiring and to se- 
cure the mains cable to the cable-tie 
mounts. You will find this job easier 
with the side panel removed. 

Important: you must secure the 
mains cable so that it is well clear of 
the self-tapper screws that are used 
to secure the side panel. In particu- 
lar, note that the mains cable sheath 
should start well forward of the bot- 
tom rear self-tapper (see photo). This 
will allow the leads to be routed well 
away from this self-tapper and se- 
cured using cable ties. 

Note also that the righthand heat- 
sink channel has been positioned so 


WARNING! 


All transistors with “MJL” and 
“MJE” type numbers in the power 
amplifiers (ie, transistors Q10-Q16) 
must be genuine Motorola or On 


Semiconductor devices. 

Do NOT substitute devices from 
other manufacturers — they do not 
have the same characteristics as 
the specified devices and can 
cause instability. 





that the heatsink mounting screws 
cannot possibly penetrate the mains 
wiring. The channel position also en- 
sures that the leads take a natural 
path so that they clear the self-tapper 
that’s just in front of the heatsink. 


Speaker LED Mounting 


The Speaker LED mounts directly 
on the front panel and the best way to 
go about this is to hold it in place 
using a modified cable-tie mount. 

First, drill a 5mm hole in the top of 
the cable tie mount, then use a sharp 
knife to cut a clearance hole in the 
adhesive contact area (leave the back- 
ing paper in place during this proce- 
dure). The cable-tie mount is then 
affixed to the front panel (directly in 
line with the LED Speaker hole), the 
LED pushed in and a dab of superglue 
or hot-melt glue used to hold it in 
place. 

Don’t try using superglue to attach 
the LED directly to the front panel — 
it’s all too easy to make a mess and 
spoil the panel’s appearance. Hot-melt 
glue won’t work here either because it 
doesn’t adhere properly to the pow- 
der-coated surface.. 

Once the glue is try, the leads from 
the headphone socket can be soldered 
directly to the LED. Cut the LED leads 
short, so that they cannot foul other 
parts on the preamplifier board. 


Mains Switch Wiring 


Now for the mains switch wiring. 
This switch should be mounted on 
the front panel with terminals 1a and 
2a towards the top. It’s then simply a 
matter of cutting a 10mm-long slit in 
the back of the protective boot, feed- 
ing through the various leads and con- 
necting them to the terminals. 

This done, the protective boot is 
pushed over the switch body (it’s a 
tight fit) and is secured by fitting cable 
ties to the wiring. The earth lead from 
the mains cable connects to an earth 
lug on the front panel (note: the front 
panel is supplied with this earth lug 
attached). 

Leave enough slack in the switch 
wiring so that the front panel can be 
opened out to provide access to the 
nut that secures the volume control 
pot. Also, take great care not to scratch 
the front panel when working on the 
amplifier. It’s supplied wrapped in 
bubble plastic and this makes a handy 
“mat” to lay the front panel on when 
it’s detached from the chassis. 
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All wired up and ready for action — use cable ties to secure the transformer 
secondaries and other wiring to the Power Supply module. 


Once all the switch wiring has been 
completed, the front panel can be 
slipped over the LEDs and fastened in 
position. Don’t forget to fit the earth 
lead. 


Switching On The First Time 


Don’t do it —at least, not yet. There’s 
a step-by-step power-up sequence that 
must be observed, so that something 
doesn’t fry. 

Before applying power, check that 
the 8000pF and 470uF electrolytic ca- 
pacitors on the Power Supply module 
are all correctly oriented and that the 
connections to BR1 are correct. Elec- 
trolytic capacitors have a very nasty 
habit of exploding if installed the 
wrong way around or if power is ap- 
plied with reverse polarity. 

Basically, you have to go through 
three main procedures to power up 
and adjust the amplifier: (1) check 
that the power Supply Module is de- 
livering the correct voltages; (2) apply 
power to each of the Power Amplifier 
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modules in turn and adjust the quies- 
cent current; and (3) apply power to 
the Preamplifier and Loudspeaker Pro- 
tection modules. 

Here’s the full step-by-step proce- 
dure: 
STEP 1: disconnect all the +52.5V & 
+55V leads from the Power Supply 





} — High DC and AC | 

on the Power Supply and Power Amplifier | 
} modules when power is applied. In par- 
} ticular, make sure that you don’t get | 
| across the two SOVAC terminals. The | 
| 50VAC transformer windings that con- | 
} nect to these terminals are wired in se- | 
ries, so there’s 100V AC between them! | 

Similarly, the two 35VAC windings are | 
in series, so there’s 70VAC between the | 
} AC terminals on bridge rectifier BR1. 

In short, don’t touch any of the high- | 
voltage AC or DC (52.5V DC& 55V DC) 
terminals otherwise you could get a very 
} nasty shock which could even prove fatal. 
——EEE ee EE 








module, the 15VAC leads from the 
Loudspeaker Protector module and the 
15VAC & 12VDC leads from the Pream- 
plifier module. 

STEP2: connect an IEC power cord to 
the amplifier and use a multimeter to 
check for continuity (ie, OQ) between 
the earth pin of the plug and chassis 
earth. 

STEP 3: install the 3A mains fuse in 
the IEC socket, apply power and check 
that the unregulated +52.5V rails are 
correct (to within about a volt or so). 
Important: this should be done with 
the multimeter leads running out the 
back of the amplifier and with the lid 
sitting in place (this is a safety meas- 
ure to protect your eyes in case some- 
thing is wrong). 

If the meter reads OV, switch off 
immediately, recheck the connections 
to BR1 and check the phasing of the 
35V transformer windings. If the phas- 
ing is incorrect, the two windings will 
operate in anti-phase and there will 
be no output voltage. 

STEP 4: check the regulated +55V rails 
using the procedure outline in Step 2. 
If you get “ballpark” figures (they won’t 
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NOTE: QUICK CONNECTS (SHOWN DOTTED) 
ARE MOUNTED ON COPPER SIDE OF PC BOARD - 


We recently discovered that our prototype Preamplifier board 
had a problem during wet weather, with some of the LEDs in the 
bargraph displays lighting when the amplifier was turned on from 
cold (ie, with no audio signal applied). The LEDs would then 
progressively go out over a period of several minutes. 


This turned out to be due to moisture on the PC board, which was 
allowing leakage between the copper tracks. As the amplifier warmed 
up, the moisture evaporated and the LEDs behaved normally, even 
if the unit was switched off and then back on again. 


The Altronics kit will be supplied with solder masked PC boards 
and this by itself should eliminate the moisture problem. However, 
we have decided to modify the circuit just to make sure. 


The “cure” is to connect 82kQ resistors between D3’s cathode 
and ground and between D5’s cathode and ground, to shunt this 
leakage resistance. We have modified the Preamplifier PC board to 
accept these extra resistors and this new board will be supplied with 





be exact at this stage), the power sup- 
ply is working OK although it’s a good 
idea to wear safety glasses while mak- 
ing adjustments. Adjust trimpots VR2 
& VR3 to obtain exactly +55V DC. 

Check the phasing of the 50VAC 
transformer windings if there is no 
voltage at the output of bridge recti- 
fier BR2. 

STEP 5: switch off and restore all the 
connections to the Power Supply mod- 
ule. Connect the +52.5V & +55V sup- 
ply wiring to one Power Amplifier 
only. Disconnect all supply wiring 
from the other Power Amplifier. 
STEP 6: remove the fuses and solder 
220Q 5W resistors between the two 
sets of PC stakes on the board. Now 
wind VR1 fully anticlockwise, apply 
power and check the voltage at the 
output of the amplifier (ie, the voltage 
between the loudspeaker terminals). 
It should be less than +30mV. 

If not, check the base-emitter volt- 
ages of the transistors; they should all 
be 0.6-0.7V. Check also that the cor- 
rect transistor is installed at each lo- 
cation and that all transistors and other 
parts are the right way around. 

STEP 7: monitor the voltage across 
one of the 220Q 5W resistors and 


72 SILICON CHIP 


the Altronics kit. 


Fig.22 shows the affected section of the PC board. The additional 
82kQ resistors are adjacent to pin 9 of each LM3915 display driver 


IC (IC3 & IC5). 


Fig.22 (left): the modified preamplifier board includes an extra 
82kQ adjacent to each LM3915 display driver IC. 


wind VR1 slowly clockwise until the 
meter reads 4.4V. This is equivalent to 
a quiescent current of 20mA (ie, 10mA 
through each output transistor). 

Let the amplifier run for about 10 
minutes, then readjust VR1 if neces- 
sary. Finally, switch off, remove the 
220Q 5W resistors and fit the fuses. 
STEP 8: connect the +52.5V & +55V 
supplies to the second power ampli- 
fier and repeat steps 5 & 6 to set the 
quiescent current for this module. 
STEP 9: connect the 15VAC leads to 
the Loudspeaker Protector module. 
Apply power and check that the re- 
lays turn on after about four seconds. 
Check that the Loudspeaker LED lights 
when the relays turn on and that the 
relays turn off when headphones are 
plugged in. 

Next, check that the DC fault pro- 
tection works by disconnecting the 
leads from one amplifier and connect- 
ing 3V DC (2 x 1.5V cells) between the 
terminals instead. Do the same for 
each channel — in each case, the relay 
should immediately turn off. 

Now remove one of the leads from 
the thermal cutout (TH1) on the am- 
plifier heatsink. Check that the fan 
immediately starts running and that it 





stops when the lead is reconnected. 
STEP 10: check the +12V supply from 
the Loudspeaker Protector then switch 
off and connect the 15VAC and 12V 
DC leads to the Preamplifier module. 
Be sure to get the 12V leads the right 
way around — transpose them and 
smoke signals are guaranteed. 

Apply power and check that the 
Power LED lights (the bargraph LEDs 
may also flash briefly). Check the out- 
puts of the two 3-terminal regulators — 
you should get +15V from REG1 and 
-15V from REG2. 


Listen To The Music! 


Now for the big moment. Connect 
your CD player and loudspeakers, 
switch on and listen with your ear 
close to the loudspeakers but without 
any music playing. Even with the vol- 
ume control turned right up, there 
should only be a barely perceptible 
“hiss” from the speakers. 

Finally, turn the volume control 
back to “normal”, place your favour- 
ite CD in the tray, hit the “Play” but- 
ton and sit back to enjoy the sound. 
Try varying the volume — you should 
see the bargraph LEDs “jump” up and 
down in response to the music. $C 


www.siliconchip.com.au 








NEW) 40X2 Hyundai LCD's 
hese 40°2 LCD module are new and manufactured 
by Hyundai. Standard Hitachi chipset. No backlight. 
here is lots of information on the internet to drive 
hese displays. PCB size is 180mm x 35mm and the 
indow size is 160mm x 30mm. Check the following 
ebsite for more information: 
ttp://www.allamerican.com/direct/results.asp?SH 


ROBOT BUILDERS BARGAIN 
RADIO’CONTROL CAR / TRUCK REAR AXLE (DIFERENTIAL) 
ASSEMBLEY Complete assembly from a model car differential / 
gearbox and a 380 motor (Nom. 7.2V). The overall width is 
approx. 24cm. Good quality brand new unit as used in some 
Tandy electric cars. Manufacturing cost was around $30. We 
have a good quantity in stock for a small fraction of their retail price 
- $11 each. 


OW=50&MFG=_HYNL, .$25 each (limited quantity) 


(NEW) 20X2 LCD BACKLIT DISPLAY: 

Made by Optrex model #DMC2059, (data is 
available for similar 20 x 2 displays). 6mm x 8mm 
characters, 122mm wide x 30mm _ high. PCB 
dimensions 151mm wide x 56mm high. Uses™"="" 
standard Hitachi chipset (HD44780) with LED back- 
light (DL8) $11 each or 3 for $27 





sonia SI 


These Re’ aye are manufactured by ‘APTech i in 
Japan. AC Output is 24-280 VAC, with 5 VDC 
Logic. Check the following website for more 
information:..http://www.opto22.com/Ordering/Pr 
oductDrillDown. — 182\ $8each 


NEW) BC 


These Bopla ‘toes (RCP- 2500) ¢ are Sread New « 
and are made of Polystyrene. Dimension is 214 X £ 
257 X 128mm and are grey in 
colour with clear lid. Check 
the following website for 
more information 
http://www.bopla.de/ 
katalog/index_en.html. 





‘his is not a standard servo 
notor. It has a small motor, six 
vires and a feedback pot. The 
eedback pot is not connected 
o the motor. It draws about 
‘00mA of current and runs from | 


s volts: (MS3) $4 


BOSTON.ACOUSTICS 


We have more used test 





We have a limited quantity of these Cambridge 
SoundWorks GCS300 Computer Speakers. These 
are Brand New in original packaging that includes 
two speakers with power supply, cables, and 
manual. Response: 90 - 20kHz... Amplifier Gain: 
12dB @ 1KHz volume max... Output Power: 92 dB 
SPL at .5m listening position... Power (each 
satellite): 2 Watt... Input Impedance: 10K 
ohms...Controls: On/off/fmaster volume on right 
speaker...Weight: 1.5Kg per speaker set including 
adapter...Dimension:(153 X 101 X 114mm)... 
patos $22 - limited phalehs 





395nM UV LED's... 
200mCD $4.70 
Blue LED's 
3.5CD 
White LED's 
6CD 

10CD 

15CD 


$3.50 


3mW 
6mW 
10mW 
25mW 


equipment. we need to clear some BRA 


to make way for the next lot. But 
you may have already missed it. 
The only way to make sure you 


A ‘don’t is to subscribe to our bargain 


MICROPROCESSORS 


XC68HC705P9P. 28 pin bargai 


package, 5 volts. These 


are hard to find, as they ji 


may be obsolete. $8 each 


Listen to things from a distance, like bird calls & wildlife 
etc. Or by attaching the microphone to a screwdriver 
handle you can listen to white Ants chewing! Also ideal 
for detecting engine & bearing knocks etc. Kit inc. 
PCB, all onboard com-ponents, stethoscope pickup, 
electret Microphone. KIT (K175) $22...300mm 
Aluminium Parabolic Dish: (K175D) 

$25 ...Suitable small plastic Case; 

(HB1) $2.50 ...Power switch: 

$2.50... Long Screwdriver with 

Solid plastic Handle: $1 


This dish is used in our Sooper 
Snooper. Itis mill finished & is 
reflective enough to ignite paper 
almost instantly, Some car cutting 
compound / polish would make it 
highly reflective:$25 


corner & receive advanced notice 
Just send t usa blank E- Mail to... 


@oz 


= (NEW) HYUNDAI 


Thetea are emany different S56 —_ : 
but all have some kind of — 


mounting. Some of the 
— 
antennas also have swivels. m1", \ di—ncerrt 


Length 


ranges from NS —m 
. 0.5 to 1.2 meter. 





b e We sell these in a mixed pack 


of 7 different types. 
FLASH ( 





MEMORY IC: Thess ‘HP Fibre ORE ‘cab 


=} Organized as 512K x 8 bits. connectors (HFBR-1533) are| 


The 32pin surface mount made in Singapore. It is use as a| 
HY29F040 IC has been connector between Fibre Optic 


|= assembled on a larger PCB cables and PCB's. It has 4 pins, 


that has 0.1" pin spacing (32 possibly transceivers, and two 


B pins in total): (GMEM1) $6 pins for mounting to PCB's. 


= each 





m Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, RGR. com, PO Box 89 Oatley NSW 2223 
major cards wit ph. ‘& fax orders, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 


These are hard to find, as they| 


$2each 


GEARED AC MOTORS 

Brand new small mains operated geared 
motors, very strong, made for rotating 
microwave turntables, 240V/ 
50Hz/3W/5RPM., $4Ea. or or 4 for $12. 
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Tracking down software problems: 
a Step-by-step approach 


What’s the first thing many people do when the 
strike computer problems? Answer: they | 
reformat the hard disk and reinstall everything. 
But that’s the hard way of fixing problems and it 
doesn’t necessarily guarantee a good result. 


By STEPHEN DAVIS 


I vaguely remember having read 
somewhere that when someone asked 
Tesla how he was able to understand 
and invent complex electrical devices 
he replied: “By breaking the concepts 
underlying them down into simple 
parts, understanding those simple 
parts, and realising that complexity 
has an underlying simplicity”. 

An attitude like this prevents the 
mindset of being overwhelmed when 
confronted with problems that inevi- 
tably occur when using the complex 
technology of today. And of all the 
electronic devices that cause frustra- 
tion, home computers would 
have to be right up there, along 
with setting up (and subsequently 
using) video recorders. 

The added frustration that a 
home computer user has is that 
even the so-called professional’s 
solution to a computer user’s soft- 
ware problems is often destruc- 
tive — ie, reformat the hard disk 
drive and start again or, at best, 
reinstall Windows from scratch. 
However, a little bit of knowl- 
edge and some careful analysis 
may be all that are required to 
save your PC’s current setup from 
obliteration. 

It often amuses me that some 
people who profess to be “au 
fait” with computers often describe 
themselves as software or hardware 
orientated and then shy away from 
gaining knowledge about that side of 
computers they feel doesn’t interest 
them. This is a mistake, because if 
you are interested in solving compu- 
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ter related problems, a reasonable 
knowledge of both areas is necessary. 
After all, hardware faults can mas- 
querade as software faults and vice- 
versa, so you have to be prepared to 
deal with both possibilities when trou- 
bleshooting. 

The hardware and software in your 
PC is inexorably linked and this must 
be fully appreciated in order to solve 
problems as they arise. 


A typical software problem 


A good example of a software prob- 
lem is one that recently happened to 





me. What follows is the step-by-step 
method that I used to solve the prob- 
lem. You can use the same procedure 
to track down similar faults. 

The problem occurred after I had 
foolishly installed several programs 
on my computer in quick succession. 


It is inadvisable to install programs in 
this fashion, because when software 
problems or conflicts occur, they are 
harder to track down — simply be- 
cause you don’t know which applica- 
tion introduced the fault. 

This was a classic case of me not 
following my own advice and the prob- 
lem occurred as a result of it. Every- 
thing seemed to be working well ini- 
tially until, about a week later, I tried 
to fire up Microsoft Visual C++ (a com- 
ponent of Visual Studio) and found 
myself staring at an error message that 
said, “Msdev caused an invalid page 
fault in MFC42.dll”. The program 
would then exit gracefully after my 
acknowledgement of the fault. 

The first thing to do in a case like 
this is to go on to the Internet and, 
using a good search engine (I use 
Google at present), do a search for the 
above phrase. This has the potential 
of giving you an exact reason for your 
problem but in this case, nothing of 
relevance came up. I then searched 
the Microsoft Knowledge Base 
using the above phrase but again 
drew a blank. 

Under these circumstances, 
the best thing to do is to unin- 
stall and reinstall the program to 
see if this fixes the problem. The 
obvious disadvantage of this 
technique is that it does not aid 
in understanding why the fault 
was there to begin with. How- 
ever, at the time, I was just eager 
to get the program going. 

Unfortunately (or perhaps for- 
tunately, otherwise this article 
would not have been written), 
the same error reared its ugly 
head and continued to do so no 
matter how often I uninstalled 
and reinstalled the program. 

My next step was to uninstall all 
the programs I had installed subse- 
quent to Microsoft Visual C++ work- 
ing correctly. After doing this, I cleaned 
the Registry to delete any references 
to these programs that may have been 


www.siliconchip.com.au 





What’s A DLL And How Do They Cause Problems? 


So just what is a “dll” file and why 
do they sometimes cause problems? 
Since this explanation is for the lay- 
man and not for programmers, the 
following is a simplification of what 
actually occurs. 

A “dil” is simply an enclosed set of 
different procedures that a program 
could call. For example, if | wish to 
save a file to disk from my program, | 
just simply call a set of instructions (a 
procedure) within a dil (in this case 
kernel32.dll) to do it. There are many 
dils for many varied functions within 
Windows and programmers can also 
write their own dlls. 

When computers first started be- 
coming popular, all programs were 
self-sufficient, with the details of sav- 
ing to disk, retrieving information, etc 
included within each program itself. 
However, it didn’t take programmers 
long to realise that this was an ineffi- 
cient way of doing things, because 
the same code for saving to disk 
would have to be included in every 
single program. Why not have the 
code required for saving to disk writ- 
ten separately, outside each program, 
so that all programs that save to disk 
could easily access. it? This would 
save memory space and also the 
programmer’s time. 

All that the programmer would 
need to know would be that if he 
wants to save information to disk he 
simply writes ‘savetodisk’ or its 
equivalent, depending on what the 
original programmer called it. The 
operating system would then track 
down the dil containing this proce- 
dure and the procedure itself would 


left behind (I used the shareware pro- 
gram “Reg Vac” which has had good 
reviews on the Internet). I then rein- 
stalled Visual C++ but the error was 
still present. 

It was time to look at the error more 
closely by examining what it was say- 
ing. 


What’s a page fault? 


A page fault is something that oc- 
curs normally with programs running 
under Windows. When a piece of in- 
formation is paged out to virtual 
memory (the swapfile) on the hard 
drive (eg, due to lack of space in RAM), 
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start operating. Thus the code for 
saving to disk could be written to a 
separate module and linked to any 
program that required it — hence the 
concept of a linked library. 

However, what if we were doing 
things on the computer that didn’t 
require the “save to disk” procedure? 
Memory would be wasted holding 
code that was not going to be used. 
Hence the concept of a dynamic 
linked library (dll), where the actual 
calling of a procedure from a pro- 
gram is what first puts it into memory. 
Before it is called, it just sits as a file 
on the hard disk drive. 

To explain how dlls can cause prob- 
lems, imagine a programmer writing 
a simple piece of code for an arith- 
metic program aimed at elementary 
school children. The program intro- 
duces the concept of the squaring of 
numbers and because of the age 
group of the children, only integers 
can be used within the program. 

Our programmer then turns this 
piece of code into a dll because he 
imagines other programmers may 
find this code useful for their own 
arithmetic programs. All they would 
have to do is link this piece of coding 
into their program and write “square- 
number” (depending on what the pro- 
grammer called it) and they would 
get the required results — all based 
on the efforts of the programmer who 
originally wrote it. 

Everything would be fine until 
someone decided to include this dll 
in a program for use by secondary 
schools where real and complex num- 
bers are being explored. The pro- 


a page fault occurs whenever the RAM 
is accessed and the required informa- 
tion isn’t there. The page fault then 
points the program to the area in the 
swapfile where the information is 
stored. 

This information is then put back 
into RAM to allow it to be accessed by 
the data bus. At the same time, the 
least-used information currently in 
RAM is swapped out to virtual 
memory. An invalid page fault occurs 
when the area of swapfile that is re- 
quired to be transferred back into 
memory is not valid for the applica- 
tion. Further information on this con- 








grammer responsible for the dll would 
still like programmers to be able to 
write “squarenumber” and get a re- 
sult and so he would put out version 
2 of the dil, with the coding altered to 
give a result other than an integer 
when required. 

So how would the dil know whether 
to deliver an integer result or not? 
The dll could look for certain bytes 
within memory that signify one ver- 
sion or the other of the program that 
uses it. The program would have 
assigned an area of memory for its 
own use in order to place the flag 
bytes and it would be the responsibil- 
ity of the operating system to prevent 
this area of memory from being 
overwritten by another program. 

Now imagine the case of a version 
2 dill overwriting the original dll on a 
PC that uses the elementary pro- 
gram. The original program would 
not have reserved an area of memory 
for flag bits and so when the dll checks 
for these flag bits, a protection fault 
would result if this area of memory 
has been grabbed by another pro- 
gram. 

Basically, the Windows operating 
system always preserves memory 
integrity by terminating programs that 
invade another program’s reserved 
RAM. 

This simplistic example explains 
how software conflicts can occur due 
to memory and dls. It only takes a 
small piece of programming that is 
less than optimal to cause a cascade 
of problems that leads, at best, to the 
termination of one program or, at 
worst, to a complete crash. 





cept for people new to it can be found 
at: http://www.howstuffworks.com/ 
question175.htm 

MSDev.exe is the Microsoft devel- 
opment environment executable 
which, among other things, has to load 
MFC42.dll — a Microsoft foundation 
class dynamic linked library (see 
panel: “What’s A DLL And How Do 
They Cause Problems?”). So it ap- 
peared that the error was occurring 
whenever MSDev.exe attempted to 
load MFC42.dll. 

A Microsoft knowledge base article 
at http://support.microsoft.com/sup- 
port/kb/articles/q286/1/80.asp talks 
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about the various causes of invalid 
page faults. The two that concern us 
here are the possibilities that either 
one of the two files is corrupted (and 
therefore allocating memory in an in- 
correct fashion) or that they are inter- 
fering with each other because of a 
lack of synchronisation with respect 
to memory. 

This latter possibility could occur 
if the dll being used was the wrong 
version. Neither scenario seemed par- 
ticularly likely considering that the 
Visual C++ had been installed and 
uninstalled many times already but I 
was running out of ideas. 

As aresult, I decided to install Visual 
Studio on a friend’s computer, first to 
see if the CD itself had somehow be- 
come corrupted and second, to have a 
closer look at these two files. 

Visual Studio worked perfectly on 
my friend’s computer and so I copied 
both MSDev.exe and MFC42.dll 
onto floppies and took them 
home. I then compared these files 
with those on my hard disk drive 
and to my surprise, I found that 
the version of MFC42.dll in my 
hard drive’s ¢:\windows \sys- 
tem directory was 6.00.8447.0 
whereas the version on the floppy 
was 6.00.8141.0. So, it appears that 
a newer version of the dll had over- 
written the older version (this is nor- 
mal behaviour) but poor programming 
had resulted in a dll that was obvi- 
ously not fully backwards compatible 
with the older one (as it should have 
been). 

The next step was to replace the 
version of the dll in the system direc- 
tory with the version of the dll that 
the program apparently needed. Us- 
ing correct computer procedure (ie, 
the three “Bs” — backup, backup and 
backup), I tried to back up the version 
of MFC42 that was in the 
c:\windows\ system directory but I 
got an error saying, “Cannot delete 
MFC42.dll. Access denied. Make sure 
the disk is not full or write protected 
or that the file is not currently in use”. 

Suddenly a bell started ringing (ac- 
tually more a mental buzz — the neu- 
rons were now firing). Obviously, my 
previous attempts at uninstalling and 
reinstalling Visual C++ would have 
had no effect on this file if it was being 
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used by a TSR (a program that runs 
quietly in the background) — ie, the 
file could not be replaced or deleted 
while ever the TSR was running. How- 
ever, it did annoy me somewhat to 
think that the programmer responsi- 
ble for the uninstall routine of the 
Visual C++ module could have been a 
little more explicit in messages about 
which files were not being uninstalled. 

Now that I knew what had hap- 
pened, it was a simple matter of using 
the three-finger salute (ctrl-alt-del) to 
remove all of the background programs 
except for Explorer and Systray and 
then replacing one version of MFC- 
42.dll with the other. After rebooting 







(to re-enable the TSRs), Visual C++ 
worked perfectly. 


Norton’s clobbered 


It was now interesting to observe 
that the Norton Utilities portion of 
Norton System Works 2001 no longer 
worked. Instead, it simply displayed 
a very unhelpful message which said 
“Internal error”. 

Of course, replacing the Visual C++ 
version of MFC42.dll in the 
c:\windows\system directory with 
the other version (which I’d copied to 
another floppy) allowed Norton Sys- 
tem Works to operate again — but at 
the expense of Visual C++. 

I wanted both programs to work, so 
Ithought about this problem and even- 
tually decided to leave the dll required 
by Visual C++ in the c:\windows\ 
system directory and to place a copy 
of the other dll in the “Norton Utili- 
ties” folder where the executable for 
this “sub-unit” of Norton System 





Works was stored. In programming, 
there is often a sequence required for 
the program to find required files and 
usually the folder utilised by the ex- 
ecutable itself is the first folder to be 
searched. 

This type of programming method- 
ology is exemplified by the “path” 
environmental variable utilised by 
DOS (ever heard of it?) during the 
dinosaur era. In this case, the idea 
paid off and I now have Norton Sys- 
tem Works and Visual Studio happily 
coexisting with each other. 


Be methodical 


As the above story demonstrates, 
it’s important to be methodical when 
tracking down software faults. A tech- 
nique I have used in the past is to put 
pen to paper, list all the possibilities, 
and then methodically follow chains 
of logic. 

Talso frequently use the Internet to 
gain knowledge about the problem at 
hand. In the above case, I perhaps 
could have found the source of the 
problem sooner if I had done a search 
on keywords such as “MFC42.dll”, 
problems, incompatibility, etc. 1 would 
have soon discovered that this dll is 
one of a number known to cause what 
is known as “dll hell” (do an Internet 
search using this little phrase and see 
what pops up). 

Also, Norton Utilities is notorious, 
particularly in some of its earlier in- 
carnations, for causing problems with 
other software. However, in this case, 
the problem is purely Microsoft’s be- 
cause MFC42.dll is a Microsoft file. 

By now, some of you may be think- 
ing that there is always a message at 
the start of most installation routines 
that says “Make sure other programs 
are not running during this installa- 
tion routine” or words to that effect. 
Had I diligently followed this instruc- 
tion and turned off all of the TSRs, the 
problem would not have happened. 

My excuse for not following this 
instruction is that I had not thought 
deeply enough about it to consider 
applying this directive to background 
running programs — and I doubt that 
the majority of people installing pro- 
grams would consider it either. How- 
ever, doing things the long way, or 
sometimes the wrong way, is not some- 
thing I necessarily regret if it gives me 
a greater understanding of my hobby. 

And really, isn’t that what its all 
about? sc 
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. . « the alarm that 
everyone will hate hearing 


Make no mistake: this alarm sounds quite 
horrible. You don’t build it to make pleasant 
sounds to lull you or someone else into a state 
of contentment. Build it to gain immediate 
attention. Build it and turn it on, only to hear 
someone say, “turn that b—dy thing orff!” 


By THOMAS SCARBOROUGH 


The inspiration for this circuit came 
from one of those doorbells that played 
the same tedious repertoire (eight 
tunes) over and over again. Why not, I 
thought, design a doorbell that would 
play an infinite variety of notes? Thus 
the idea for a random doorbell was 
born. But while the circuit described 
here will play about 20 million differ- 
ent sequences of notes on a single 
setting — most of them never previ- 
ously combined, few people would 
actually want to use it as a doorbell, 
unless they were utterly tone-deaf. 

It sounds pretty horrible, let me tell 
you. 

Which is why this circuit rapidly 
“morphed” from a doorbell to a rau- 
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cous alarm. It’s now the alarm you 
build to get people’s attention and 
then, because they will hate the sound 
it makes, they will do whatever is 
required to stop the alarm. And isn’t 
that what you want an alarm to do? 


Make it awful 


The key to designing an effective 
random alarm lies in creating a series 
of tones which not only sound 
unmusical in isolation but which are 
musically unrelated and then pro- 
duced in a random sequence. 

If too many random notes are played 
in too rapid a sequence, one begins to 
approach “white noise”. If too few 
notes are played, or too slowly, the 





sound seems repetitive. The Raucous 
Alarm therefore plays eight notes in 
various sequences, and of varying 
duration, at a speed of about 150 beats 
per minute. This seemed to represent 
a good compromise. 

The Raucous Alarm is based on an 
RC oscillator (ICid). It CAN be seen 
from the circuit diagram (Fig.1) that 
five resistances (VR2 and R4-R7) are 
wired in parallel to make up the value 
of “R” — three of these being combined 
more or less at random. 

Several resistors and capacitors set 
the pitch and duration of the Raucous 
Alarm’s notes, and any one of these 
could be altered to change the “funda- 
mental” sound. I chose to make just 
two of these components variable, 
with the aim of creating the maxi- 
mum variation of sound with just two 
adjustments, for pitch and tempo. This 
means that there is a fairly wide scope 
for variation besides that already built 
into the “random” circuit. 

The Tempo adjustment (VR1) sets 
the duration of four of the eight notes, 
while VR2 sets the amount of varia- 
tion (or pitch) of the other four notes. 
Thus, the Raucous Alarm may be ad- 
justed over a wide range of pitch and 
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IC1; 4093 


TRIGGER INPUT: 
LOGIC HIGH 
TOF 
OR LINK E-F 


€ RAUCOUS ALARM 


IC2: 4066 


Fig.1: the circuit is based on a Schmitt trigger oscillator involving IC1id. Three 
other Schmitt trigger oscillators control analog switches (IC2) to rapidly vary 
the charging resistance for ICid and thus rapidly vary the frequency. 


tempo — all of which can sound pretty 
raucous, something like fiendish ar- 
peggios played by a demented musi- 
cian. 


Circuit description 


The Raucous Alarm makes very eco- 
nomical use of just a few simple com- 
ponents. The “economy” of this de- 
sign is achieved by harnessing each of 
the circuit’s two ICs to fulfil more 
than one function. 

IC1, a 4093 quad 2-input NAND 
gate package, provides an oscillator 
and timer and it determines the dura- 
tion of the notes. IC2, a 4066 quad 
analog switch, determines the pitch 
of the notes and also provides a buffer 
for the oscillator. The result is a cheap 
and simple circuit which produces 
far more (ghastly) variety than one 
would expect from its apparent sim- 
plicity. 

At the heart of the Raucous Alarm 
lies a simple RC oscillator, based on a 
2-input NAND gate IC1d (see Fig.1). 
“R” is determined by five resistances 
wired in parallel, three of which are 
switched in and out of circuit “at ran- 
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dom” by IC2a-IC2c. One of these three 
resistances is variable, so that more 
variety is added to the range of sounds 
produced. 

Diode D1, in conjunction with the 
series 5.6kQ resistor, reduces the mark- 
space ratio of the pulse waveform de- 
livered from pin 11 of IC1d and this 
has the effect of reducing current con- 
sumption while still maintaining a 
high (raucous) level of sound. 


Switched resistors 


As already noted, three resistors are 
randomly switched in and out of the 
main oscillator circuit (IC1d) by ana- 
log switches IC2a-IC2c. Each of these 
analog switches is controlled by a 
separate oscillator, based on NAND 
gates IC1a-IC1c. Each of these oscilla- 
tors uses a 10uF capacitor between 
the inputs and OV while having dif- 
ferent resistors to further “randomise” 
the duration of each switched “note”. 
Potentiometer VR1 is used in con- 
junction with IC1c so that the switch- 
ing time for IC2c can be varied over a 
wide range. 





The fourth analog switch in the 
package, IC2d, actually functions as a 
buffer stage for oscillator IC1d. Or you 
could think of it as an inverter, so that 
each time the output of IC1d goes 
high, IC2d is switched to pull the gate 
of Mosfet Q1 low. 

Q1 drives the 8Q loudspeaker di- 
rectly from the positive supply rail 
and since it is an inductive load, di- 
ode D2 is connected to damp the volt- 
age spikes that would otherwise be 
produced each time the Mosfet 
switches off. 

Once the Raucous Alarm has been 
powered up, the three oscillators based 
on IC1a-IC1c run continually “in the 
background” (that is, without being 
heard). When the pin 13 input of IC1d 
is pulled high, IC1d is enabled as an 
oscillator and so sound (plenty of it) 
is heard from the speaker. Our proto- 
type was wired with the trigger input 
operated by a pushbutton, by the way. 

When the pushbutton is pressed, 
just a slice of the Raucous Alarm’s 
continual activity is played out loud. 
The instant that pin 13 of IC1d is 
pulled high, the associated 22uF ca- 
pacitor is charged up, so that oscilla- 
tor IC1d is activated. After removing 
one’s finger from the pushbutton, the 
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22uF capacitor discharges through the 
parallel 120kQ resistor, causing a de- 
layed “shutdown” of the Raucous 
Alarm. 

In its “background mode”, the Rau- 
cous Alarm draws around 5mA and 
about 160mA (at 12V) when activated. 
Thus a 12V plugpack rated at 200mA 
(about 2.5W) would suit. 


Taming the output 


The Raucous Alarm is very loud 
(nearly 2W RMS into a 8Q speaker 
with a 12V DC plugpack) and will 
easily be heard throughout an entire 
home — if not by the neighbours as 
well! 

This may be reduced by wiring a 
resistor in series with the loudspeaker 
— a 220Q 0.5W resistor will make it 
bearable. 

The alarm may also be quietened 
considerably by reducing the supply 
voltage down to as little as 4V or 5V, 
although this also lowers the pitch of 
the notes. Another thing to note is 
that the DC supply to the alarm should 
be the same as that of any external 
circuit which provides the trigger sig- 
nal. So if it is to part of an alarm 
system which runs from 6V for exam- 
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SPEAKER 





Fig.2: you can build this alarm as simply as you wish. Here we show it wired up 
with Tempo and Pitch controls and a pushbutton to sound it. Be warned - it is 
surprisingly loud when run from a 12V DC plugpack. 





Fig.3: above is the full-size etching pattern for the 
PC board, while at right is the board with all the 
parts installed. Note that this prototype board 
differs slightly from that shown in Fig.2. 


Resistor Colour Codes 


4-Band Code (1%) 

orange orange yellow brown 
red red yellow brown 

brown grey yellow brown 
brown red yellow brown 
brown black yellow brown 
red red orange brown 
brown black orange brown 
green blue red brown 


5-Band Code (1%) 

orange orange black orange brown 
red red black orange brown 

brown grey black orange brown 
brown red black orange brown 
brown black black orange brown 
red red black red brown 

brown black black red brown 

green blue black brown brown 
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Parts List 


1 PC board, code 03102021, 74 
x 49mm 

1 plastic case, 148 x 80 x 48mm, 
or equivalent 

1 2.1mm chassis-mount DC 
powersocket 

1 12V 200mA DC plugpack with 
2.1mm power plug 

1 8Q loudspeaker, rated at 2W 
or more 

10 PC pins 

2 14-pin dual-in-line IC sockets 
(optional) 

1 on-off switch (optional) 

1 pushbutton switch (optional) 

1 1MQ linear potentiometer 
(VR1) 

1 220kQ linear potentiometer 
(VR2) 


Semiconductors 

1 4093 quad NAND Schmitt 
trigger (IC1) 

1 4066 quad analog switch (IC2) 

1 BUZ10 Mosfet (Q1) 

1 1N4148 diode (D1) 

1 1N4001 diode (D2) 


Capacitors 

1 470uF 16VW PC electrolytic 

1 22uF 16VW PC electrolytic 

3 10uF 16VW PC electrolytic 

1 0.1uF MKT polyester or 
monolithic 


Resistors (0.25W, 5%) 
1 330kQ 2 100kQ 
1 220kQ 2 22kQ 
1 180kQ 2 10kQ 
1 120kQ 1 5.6kQ 
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If you measure across 
Mosfet Q1 with a 
scope, this is the sort of 
waveform you can 
expect to see. The jitter 
in the waveform is due 
to the rapid fluctuation 
(modulation) of the 
frequency. 


ple, the Raucous Alarm should also 
run at 6V. 


Construction 


The PC board of the Raucous Alarm 
measures 74 x 49mm and it accom- 
modates all the components apart from 
the speaker and the Tempo (VR1) and 
Pitch (VR2) controls. Note that VR1 
and VR2 could be wired directly onto 
the PC board as trimpots or you could 
substitute fixed resistors once you 
have determined the values you want. 

Construction is straightforward — 
just follow the wiring diagram of Fig.2 
to assemble the board and wire the 
speaker, potentiometers VR1 & VR2, 
the (optional) pushbutton and the DC 
socket. Component values and types 
will make little difference, although 
ICs from Motorola (the MC14093BCP 
and MC14066BCP) are recommended. 

Ifa BUZ10 is unavailable, any rough 
equivalent Mosfet such as an MTP- 
3055 or IRF610 can be used instead. 
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Begin by fitting the 10 PC pins, the 
nine wire links and then the resistors. 
Continue with the capacitors, diodes, 
Q1 and finally the CMOS ICs. 

You can use sockets for the ICs if 
you wish. Note that the Mosfet and 
ICs are static sensitive and require 
appropriate handling (discharge your 
body to earth before handling these). 

Our prototype was assembled into 
a plastic utility box measuring 148 x 
80 x 50mm. This box comfortably ac- 
commodates the PC board, the small 
loudspeaker and the controls. 

If you are using the same approach, 
you will need to drill holes in the lid 
to mount the potentiometers and 
pushbutton switch (if used). At one 
end of the case you will need to drill a 
hole for the DC socket and finally, you 
will need holes in the base of the case 
for the loudspeaker, to let the sound 
out. 

The case can then be fitted with 
four adhesive rubber feet, so that the 


Fig.4: this full-size 
artwork can be 
used as a drilling 
template for the 
front panel of the 
Raucous Alarm. 
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sound can be clearly heard. 

Once the PC board is complete, 
check your work very carefully, the 
connect the loudspeaker (solder pins 
G and H), pushbutton S1 (pins E and 
F) and the two potentiometers (pins A 
& Band C&D). Connect the DC socket 
to pins J & K, with its centre pin to 
positive (to pin I). 

If desired, an on-off switch can be 
inserted in the positive supply line, 
or you can simply pull out the power 
plug when you wish to silence it. 
Using it 

No special setup is required for the 
Raucous Alarm. It is ready to go as 
soon as the power is plugged in. How- 
ever, you might wish to begin as fol- 
lows. First, turn the two front-panel 
potentiometers roughly to their mid- 
positions, then plug in a 12V 200mA 
(or greater) power supply. Note that 
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Our prototype alarm was 
housed in a plastic box with 
Tempo and Pitch controls 
but it does not need to be 
that complicated. 





the centre pin must be positive, other- 
wise damage could result. If in doubt, 
check this with a multimeter before 
plugging it in. 

Now press pushbutton S1. Every 
press of the pushbutton should yield 
a different sequence of notes. Beware 
—the Raucous Alarm has an ear-pierc- 
ing volume! 

If the unit does not function as de- 
scribed, unplug the power immedi- 
ately and recheck the wiring. Most 
faults are missed solder joints, diodes 
in the wrong way or shorts due to 
solder splashes on the copper side of 
the PC board. 

Now experiment with front panel 
controls VR1 and VR2. VR1 adjusts 
the sound from a sedate to a lively 
warble, while VR2 alters the pitch of 
half of the notes, from sequences that 
sound something like standard scales, 
to much more varied arpeggios. SC 








SMART FASTCHARGERS® | 
| 2 NEW MODELS WITH OPTIONS | 
i TO SUIT YOUR NEEDS & BUDGET r 

Now with 240V AC + 12V DC operation 
| PLUS fully automatic voltage detection 

Use these REFLEX® chargers for all your 

Nicads and NIMH batteries: Power tools ¥ 
| Torches ¥ Radio equip. Y Mobile phones ¥ 
I Video cameras ¥ Field test instruments Y 

RC models incl. indoor flight “ Laptops ¥ 
| Photographic equip. % Toys Y Others ¥ 





Rugged, compact and very portable. 
Designed for maximum battery capacity 
and longest battery life. 

AVOIDS THE WELL KNOWN MEMORY EFFECT. 
SAVES MONEY & TIME: Restore most Nicads with | 

memory effect to capacity. Recover batteries with 
| very low remaining voltage. 
4 CHARGES VERY FAST plus ELIMINATES THE I 
NEED TO DISCHARGE: charge standard batteries 
| in minimum 3 min., max. 1 to 4 hrs, depending on | 
mA/h rating. Partially empty batteries are just topped 
up. Batteries always remain cool; this increases the | 
total battery life and also the battery's reliability. 
DESIGNED AND MADE IN AUSTRALIA 
j For a FREE, detailed technical description please I 
Ph (03) 6492 1368; Fax (03) 6492 1329; or 
i email smartfastchargers @ bigpond.com | 
2567 Wilmot Rd., Devonport, TAS 7310 
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P.C.B. Makers ! 


If you need: 

P.C.B. High Speed Drill 

3M Scotchmark Laser Labels 
P.C.B. Material — Negative or 
Positive acting 

Light Box — Single or Double 
Sided — Large or Small 

Etch Tank — Bubble 


Electronic Components and 
Equipment for 
TAFEs, Colleges and Schools 


Prompt and Economical Delivery 


FREE ADVICE ON ANY OF 

OUR PRODUCTS FROM DEDICATED 
PEOPLE WITH HANDS-ON 
EXPERIENCE 


We now stock Hawera Carbide Tool Bits 


LOAN Bi Dp,4 


40 Wallis Ave E. Ivanhoe 3079 
Ph (03) 9497 3422 FAX (03) 9499 2381 


ALL MAJOR CREDIT CARDS ACCEPTED 
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Boston Acoustics BA7500G Dolby Digital Speaker System 


Looking for a real bargain? This multimedia 
speaker system with built-in Dolby Digital (AC-3) 
surround decoding normally sells for more than 
$500 but Oatley Electronics have them for just 
$150! That’s a great price for a great set of speakers. 

If you really want to boost your PC gaming expe- 
rience or gain greater enjoyment from DVD movies, 
you need a decent speaker system. And by “decent” 
we mean something with a subwoofer to give some 
real bass rumble and Dolby Digital decoding to give 
realistic surround sound. 

Originally made for Gateway, the Boston Acous- 
tics BA7500G system provides true AC-3 Dolby 
Digital processing and outputs 5 channels of sur- 
round sound without requiring a separate amplifier or 
decoder. It consists of three loudspeakers: a subwoofer 
which also houses the Dolby Digital decoding circuitry 
and analog power amplifiers, plus two flat-panel satellite 
speakers. 

The rear satellite speakers are not included and will have 
be purchased separately (but not from Oatley). 

The subwoofer is housed in a cabinet measuring 299 x 178 
x 372mm and features an 80mm (approx.) port in the front to 
augment the bass response. It uses a 165mm driver which is 
claimed to have a -3dB response right down to 45Hz. 

Inside the subwoofer, a single PC board accommodates 
the Dolby Digital decoding circuitry plus two 4 x 12W 
TDA8561Q power amplifier ICs. Our bet is that one IC 
provides 2 x 24W channels for the front speakers, while 
the other provides 2 x 12W channels for the (optional) rear 
speakers and 1 x 24W bridged output for the subwoofer. 

No power output figures are specified for the amplifiers, 
although the maximum sound pressure level (SPL) is 
listed as 107dB. Suffice to say, lack of power output is not 
a problem with this system. Turn the volume right up after 
dark and the neighbours will call the cops - that’s if you 
don’t mind putting up with the racket 
before they arrive. 

The two satellite speakers slide onto 
neat little plastic stands to raise them 
of the desktop surface but can also be 
mounted on the walls (there are slots in 





Contact: 
Oatley Electronics 









PO Box 89, Oatley NSW 2223 
Ph: 02 9584 3563 Fax: 02 9484 3561 
www. oatleyelectronics.com.au 





the back of each speaker to let you do this). One of the 
stands includes the four volume controls: Master Volume, 
Surround Volume, Surround Balance and Subwoofer. 


Digital drive 

Unlike the BA7500s, the BA7500Gs require a digital 
signal input. This can come from the SPDIF output of your 
soundcard or from the digital output of a standalone DVD 
player. There are no analog inputs on the BA7500Gs, so if 
your soundcard doesn’t have a digital output, you’ll have 
to update. 

Most decent soundcards now available, including re- 
cent Soundblaster Live cards, will have a digital output, so 
there are no worries on this score. Some computer CD- 
ROMs and DVD-ROMs also feature a digital output. 

Ifno Dolby encoding is present, the system is capable of 
providing Virtual Dolby Surround sound. You can use this 
to enhance the sound from audio CDs if you wish. The 
system is also fully compatible with 4-channel sound 
cards (eg, for 4-channel games). 

How do they sound? Well, they can really enhance your 
enjoyment of DVD movies by providing realistic sound 
effects with tonnes of bass — just like 
you get at the movies. 

Admittedly, the BA7500Gs were origi- 
nally designed to do with a PC but they 
also make a great speaker system for 
your lounge room. 











Australia’s largest amateur radio & communications show next month 


February 24th is the date for the 
Central Coast Amateur Radio Club’s 
annual Field Day, which boasts to be 
the largest of its type in the Southern 


Hemisphere. 

More than 2000 people from 40 
clubs and organisations will converge 
on Wyong Racecourse to view, par- 
ticipate in, listen to, buy, swap and 
sell all facets of amateur radio, CB 


82 SILICON CHIP 


radio, shortwave listening and scan- 
ning, Computer communications, 
project building, vintage and histori- 
cal displays and of course, the famous 
flea market, disposals areas (truckloads 
of pre-loved equipment!) and trade/ 
commercial shows. 

Throughout the day there will be 
seminars and workshops covering 
many interesting subjects. 


Some sites are still available — con- 
tact the organisers on 02 4340 2500 
or via Www.ccarc.org.au. 

Gates open an 8.30am. There is 
plenty of off-street parking inside 
the Wyong Showground and refresh- 
ments are available on site. Entrance 
is $10 for adults, $5 for students, 
pensioners & seniors, with children 
under 12 free. 
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and adaptors 


Jaycar Electronics has long been a 
source of unusual and hard-to-get 
audio/video cables, accessories and 
adaptors for the electronics enthusi- 
ast and the company has expanded its 
range. 

The Jaycar range includes adaptors, 
converters & joiners for almost any 
conversion imaginable including 
SCART to RCA, TOSLINK to OPTO 
3.5mm, TOSLINK to S/PDIF CO-Axial 
and S-Video to RCA. 

Jaycar also carries a range of pre- 
mium quality ready-made cables with 
gold-plated connectors and 100% 
shielded metal-body plugs. There are 
also twisted-pair audio cables that do 


Described as a technology 
breakthrough 
by Vishay Inter- 
technology, the 
company’s re- 
/ search teams 
have created 
solid capacitors 
using niobium as the anode material. 

Niobium is lower in density than 
tantalum and is also more readily 
available but until now a number or 
technical challenges have prevented 
its use — among these susceptibility to 
thermal and electric shock during 
manufacture. 

The new capacitors are intended 


Digital Enhanced Cordless Technol- 
ogy, the communication standard in 
Europe, is now available in Australia 
with the introdcution of two new 
Uniden DECT phones by Dick Smith 
Electronics. 

Not only do DECT phones offer 
greater clarity, they are less prone to 
interference and unlike standard cord- 
less phones, the call is secure. That is, 
it cannot be “eavesdropped” by any- 
one with a scanning receiver. 

There are two new models — the 
$228 Uniden 1811 DECT (pictured) is 
a 10-channel phone which offers 10 
hours of talk time and 200 hours of 
battery stand-by time (before it needs 
recharging). It has the capability of 
having up to five additional handsets 
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Hard-to-get A/V cables, accessories 


DECT cordless phones offer better clarity 





not need to be |i 
shielded, perfect for 
up-market audio in- 
stallations or any- 
where a quality, du- 
rable, compact and 
attractive RCA ca- § 
ble is required. 

For more information, 














contact your nearest Jaycar store or 
visit the website. 












Contact: 
Jaycar Electronics 

PO Box 6424 Silverwater NSW 1811 
Ph: 02 9741 8555 Fax: 02 9741 8500 
Website: www. jaycar.com.au 





Vishay’s new Solid Niobium capacitors have 
“equivalent performance to tantalum” 


for filtering in mobile phones, PCs, 
DC-DC converter modules and a wide 
range of portable electronic systems. 
Voltage ratings are up to 10VDC with 
capacitance ranges from 10pF to 
1000uF. 

Vishay components are distributed 
in Australia by Support Components 
Pty Ltd. 













Contact: 
Support Components Pty Ltd 

Ast Fir, 26 Danita Dve, Warrandyte 
Vic 3113 

Ph: 03 9844 9022 Fax: 03 9844 0933 
WWw.supportcomponents.com.au 





connected to it. 
Calls can be trans- 
ferred from hand- 
set to handset or it 
can be used as an 
intercom between 
handsets. 

Also available is 
the $298 DORO 
DECT 360 which has a large LCD dis- 
play and caller ID built in, along with 
additional features. Up to six hand- 
sets can be connected on this model. 


inden 


Contact: 
Dick Smith Electronics 


Ph: 02 9642 9100 Fax: 02 9642 9153 
website: www.dse.com.au 














TOROIDAL POWER 
TRANSFORMERS 


General 
Construction 


OUTER 
INSULATION 
OUTER 
WINDING 


WINDING 
INSULATION 


INNER 
WINDING 


CORE INSULATION 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Broadcast quality PCI 
Audio Balancing Card 


Broadcast specialists, Perth-based 
Elan Audio have introduced this PCI 
format balancing board which inter- 
faces PC sound cards to professional 
sound systems. 

The card is just one of the extensive 
range of broadcast and professional 
sound products from Elan Audio. 

Further . 
details may 
be obtained 
from the 
company’s 
website. 





Contact: 
Elan Audio : 
2 Steel Crt, South Guilford WA 8055 
Ph: 08 9277 3500 Fax: 08 9478 2266 — 
Website: www.elan.com.au 


Control / 
Data Logging 


(See this months issue) Only 7 + $8 del. 
EXTRA: PIC Assembler, $7 Sixt 
Trial icon Software & 4 Part Course on CD 
Major Credit Cards Accepted 
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12-20 Gilles Street, Adelaide, SA 5000 
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Hae 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


duly 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


duly 1990: Digital Sine/Square Generator, Pt.1 (covers 0-500kHz); 
Burglar Alarm Keypad & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 


\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 
24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 
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Please send the following back issues: 





ree 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Hib nai Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
‘olume 4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


August 1992: Automatic SLA Battery Charger; Miniature 1.5V To 9V 
DC Converter; 1kW Dummy Load Box For Audio Amplifiers; Trouble- 
shooting Vintage Radio Receivers; The MIDI Interface Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home a ped Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


dune 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator, Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners - Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; 
Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound Gen- 
erator; Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 


Generator; Engine Management, Pt.3; Index To Volume 6. 





January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work, 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches: 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x SOW Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 
Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 
Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR IIlumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways, 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 
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August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; Audio Lab PC-Controlled Test Instrument, Pt.1; How 
To Identify IDE Hard Disk Drive Parameters. 


Seaioener 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob’s 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Bass Reflex Loudspeaker System; Railpower 

Mk.2 Walkaround Throttle For Model Railways, Pt.2; Build A Fast 

ol For Nicad Batteries; Digital Speedometer & Fuel Gauge For 
ars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: Cheap Battery Refills For Mobile Phones; 125W Audio 
Amplifier Module; Knock indicator For Leaded Petrol Engines; Multi- 
Channel Radio Control Transmitter; Pt.3. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Simple Duplex Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


July 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; ne Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build A 
Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures, 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; SOOW 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; S00W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: A Speed Alarm For Your Car; Two-Axis Robot With 
Gripper; Loudness Control For Car Hifi Systems; Stepper Motor Driver 
With Onboard Buffer; Power Supply For Stepper Motor Cards; Under- 
standing Electric Lighting Pt.2; Index To Volume 10. 
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January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras; Build A One Or Two-Lamp 
Flasher; Understanding Electric Lighting, Pt.3. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Understanding Electric 
Lighting, Pt.7; Universal High Energy Ignition System; The Roadies’ 
Friend Cable Tester; Universal Stepper Motor Controller; Command 
Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3 (Installing A Modem And 
Solving Problems); Build A Heat Controller; 15-Watt Class-A Audio 
Amplifier Module; Simple Charger For 6V & 12V SLA Batteries; Auto- 
matic Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Build The Opus One Loudspeaker System; Simple 1/0 Card With 
Automatic Data Logging; Build A Beat Triggered Strobe; A 15-Watt Per 
Channel Class-A Stereo Amplifier. 


September 1998: Troubleshooting Your PC, Pt.5 (Software Problems 
& DOS Games); A Blocked Air-Filter Alarm; A Waa-Waa Pedal For Your 
Guitar; Build A Plasma Display Or Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Setting Up A LAN Using TCP/IP; Understanding 
Electric Lighting, Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Protect Your Car With The Engine Immobiliser Mk.2; 
Thermocouple Adaptor For DMMs; A Regulated 12V DC Plugpack; 
Build Your Own Poker Machine, Pt.2; Improving AM Radio Reception, 
Pt.2; Mixer Module For F3B Glider Operations. 


January 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10H to 19.99mMH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Automatic Addressing On TCP/IP Networks; 
Autonomouse The Robot, Pt.1; Voice Direct Speech Recognition Mod- 
ule; sty fa Electrolytic Capacitance Meter; XYZ Table With Stepper 
Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Electric Lighting, Pt.15; Setting Up An Email Server; 
Speed Alarm For Cars, Pt.1; Multi-Colour LED Christmas Tree; Build 
An Intercom Station Expander; Foldback Loudspeaker System For 
Musicians; Railpower Model Train Controller, Pt.2. 


December 1999: Electric Lighting, Pt.16; Build A Solar Panel Regula- 
tor; The PC Powerhouse (gives fixed +12V, +9V, +6V & +5V rails); The 
Fortune Finder Metal Locator; Speed Alarm For Cars, Pt.2; Railpower 
Model Train Controller, Pt.3; Index To Volume 12. 


January 2000: pe Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator; Marantz SR-18 Home 
Theatre Receiver (Review); The “Hot Chip” Starter Kit (Review). 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 


Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build A LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000; Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Loudspeaker Protector & Fan 
Controller For The Ultra-LD Stereo Amplifier; Proximity Switch For 
240VAC Lamps; Structured Cabling For Computer Networks. 


September 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards - The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
AFree-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
A Bright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: LP Resurrection - Transferring LPs & Tapes To CD; 
The LP Doctor — Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform 
Generator; 2-Channel Guitar Preamplifier, Pt.3; PIC Programmer & 
TestBed; Wireless Networking. 


February 2001: How To Observe Meteors Using Junked Gear; An Easy 
Way To Make PC Boards; L’il Pulser Train Controller; Midi-Mate - A 
MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Driving Your Phone From A PC; Making Photo Resist PC 
Boards At Home; Big-Digit 12/24 Hour Clock; Parallel Port PIC Pro- 
grammer & Checkerboard; Protoboards — The Easy Way Into Electron- 
ics, Pt.5; More MIDI - A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; A Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger; Computer Tips— Tweak- 
ing Internet Connection Sharing. 


May 2001: Powerful 12V Mini Stereo Amplifier; Microcontroller-Based 
4-Digit Counter Modules; Two White-LED Torches To Build; PowerPak 
— A Multi-Voltage Power Supply; Using Linux To Share An Internet 
Connection, Pt.1; Computer Tips - Tweaking Windows With TweakUl. 


June 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L'il Snooper - A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; APC To Die For, Pt.2; Computer Tips — Backing Up Your 
Email; Digital Amplifiers Are Here (Feature). . 


August 2001: Direct Injection Box For Musicians; Build A 200W 
Mosfet Amplifier Module; Headlight Reminder For Cars; 40MHz 6- 
Digit Frequency Counter Module; A PC To Die For, Pt.3; Using Linux To 
Share An Internet Connection, Pt.3. 


September 2001: MP3 - Changing The Way You Listen To Music; 
Making MP8s - Rippers & Encoders; Build Your Own MP3 Jukebox, 
Pt.1; PC-Controlled Mains Switch; Personal Noise Source For Tinnitus 
Sufferers; The Sooper Snooper Directional Microphone; Using Linux 
To Share An Internet Connection, Pt.3. 


October 2001: A Video Microscope From Scrounged Parts; Build Your 
Own MP3 Jukebox, Pt.2; Super-Sensitive Body Detector; An automo- 
tive Thermometer; Programming Adapter For Atmel Microcomputers; 
Building Your Own PC — One Man’s Approach. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: Is There A Hybrid Car In Your Future?; Windows XP 
— What's In It For You?; Build A PC Infrared Transceiver; Ultra-LD 
100W RMS/Channel Stereo Amplifier, Pt.2; Pardy Lights — An Intrigu- 
ing Colour Display; PIC Fun And Games — Learning About Micros. 


2 SE RE SSE 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, August 
4991, January 1992, February 1992, July 1992, September 1992, 
November 1992, December 1992, January 1993, May 1993, February 
1996, March 1998 and february 1999 are now sold out. All other 
issues are presently in stock. For readers wanting articles from sold- 
out issues, we can supply photostat copies (or tear sheets) at $7.70 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no extra 
charge. A complete index to all articles published to date is available on 
floppy disk for $11 including p&p, or can be downloaded free from our 
web site: www.siliconchip.com.au 
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By RODNEY CHAMPNESS, VK3UG 





Philips Philetta & the Titan Tiny 


This month, we publish a few more details 
on the intriguing Philips Philetta and take a 
close look at the Titan Tiny. The latter is a 
compact, hot-chassis set and is a real death- 


trap for the unwary. 


The article on the Philips Philetta 
in the November 2000 issue sparked 
quite a bit of interest. In that article, I 
mentioned that I had not seen the 
circuit of this intriguing little set and 
Ross Paton of Auckland, New Zea- 
land kindly sent a copy of the circuit 
and much of the technical data as 
originally supplied by Philips. The 
circuit diagram covers both the 
B3D32A and B3D33A models — the 
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itan Tiny was a basic compact 4-valve receiver designed for the bottom 


only apparent difference is the cabi- 
net style. 

It is interesting to see how the set 
achieved its various functions. As it 
turned out, my “guestimations” on 
how the set was engineered were quite 
close to the mark. It still pays to be 
cautious when making assumptions, 
though. For example, a number of ra- 
dio manufacturers built generic sets 
for other companies. However, with a 


end of the market. It was housed in a white bakelite cabinet and has just two 
controls: a handspan tuning knob and a combined on-off/volume control. 
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little experience, even an unlabelled 
set can often be identified — whether 
by the type of cabinet housing the set 
or how the chassis is wired or la- 
belled. 

Getting back to the Philetta, Ross 
reports that this set is typical of the 
many small table radios made by 
Philips from the late 1950s through 
into the 1960s. In fact, many were 
brought to Australia and New Zea- 
land during this period by migrants. 

According to Ross, the ECC85/6AQ8 
RF amplifier valve is not particularly 
reliable in this set, as the valve is run 
with no high-tension voltage for 
lengthy periods when FM is not being 
received. This causes the cathode to 
become poisoned. If the 6AQ8 is una- 
vailable, the 68Q7A/ECC180 is worth 
considering as a replacement. It is pin- 
for-pin compatible but its inter-elec- 
trode capacitance is different and this 
upsets the alignment which has to be 
tweaked. 

The various functions in the set are 
achieved by a large number of switch 
contacts and it is not a circuit that you 
can find your way around easily. On 
the other hand, it showed how a good- 
quality European set was put together. 


The Titan Tiny 


Now we go from discussing a well- 
designed and reasonably sophisticated 
receiver to a set that was designed for 
the bottom end of the market. 

I was visiting Brian Lackie at Urunga 
on the north coast of NSW some time 
back and he showed me an intriguing 
little set called the Titan “Tiny” — and 
“tiny” it is. This set has yet to be 
restored, as can be seen from the vari- 
ous photographs. The front view 
shows a very plain small white Bake- 
lite cabinet, with what appears to be a 
direct drive tuning control and an on/ 
off switch/volume control (with its 


www.siliconchip.com.au 





6 AN7 


ExT.| AERIAL 
CAP) COUPLED 


TAERIAL PLATE 


80 § 
Tr2 SCE 


L 350 |” 


|.F 455K.C. 


30,.8 & 25 ELECTROLYTICS 
GROUPED IN CAN. 


TITAN TINY 


‘ 
/ 
/0O 
Me a POT. Sw. 
FUSE 


7 
‘ 
‘4 
[ PILOT LIGHTS / = J 
‘ 


240v.AG 


——¢ LINE sw. 
~T a 





C 
30 
350 
RY. 


Fig.1: the Titan Tiny is a 4-valve superhet design with inductance tuning. This is a “hot-chassis” set with one side of 
the mains directly connected to chassis (via a fuse) and the other side connected to chassis via a transformer 
winding. Hot-chassis sets are real deathtraps, since the metal chassis (and anything connected to it) can operate at 


240VAC. 


knob missing) underneath. The tun- 
ing control is quite small, so tuning 
the set with its “hand span” type dial 
is a little tricky. 

The rear view of the set reveals a 
tightly-packed chassis. However, there 
is sufficient room to remove and re- 
place the valves if necessary. The rear 
view also shows that the cabinet has a 
series of “slits” (near the power trans- 
former) — these ensure that there is 
enough airflow to keep the tempera- 
ture inside the set at a reasonable level. 

Also shown are the four mounting 
screw-holes (one in each corner) that 
are used to secure the back of the set. 
This particular set is missing its back 
cover and that’s an extremely serious 
safety issue, as will be explained later. 

What intrigued me was the size of 
the set and this can be gauged by 
comparing the chassis size with a ball- 
point pen (see photo). However, de- 
spite its small size and the number of 
components used, the chassis isn’t too 
crowded and this makes it relatively 
easy to service. 


Circuit details 


Fig.1 shows the circuit details of 
the Titan Tiny. It’s a conventional 
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superhet which uses a 6AN7 converter, 
a 6N8 IF amplifier and detector, and a 
6M5 audio stage. The HT is rectified 
by the ubiquitous 6X4. 








This front view of the Titan Tiny 
chassis clearly shows the induct- 
ance tuning coils at the top. 


Ata quick glance, the converter stage 
appears normal and apparently uses 
capacitive tuning. However, close in- 
spection reveals that this is not true. 
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Photo Gallery: AWA Radiola 80 TRF Receiver 
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Manufactured by AWA in Sydney in 1930, the Radiola 80 featured a “coffin 
top” style cabinet and a matching loudspeaker in a separate cabinet. This 
set is a 6-valve TRF receiver and employed the following valve line-up: 3 x 
type 22 (1st RF amplifier, 2nd RF amplifier & detector), 2 x L410 (1st and 
2nd audio) and P410 (audio output). (Photo and information courtesy Hist- 


orical Radio Society of Australia). 


T1 and T2 are not tuning capacitors 
but are instead high-frequency 
(1600kHz) trimmers for the aerial and 
oscillator tuned circuits. However, the 
circuit symbols used here are for a 
normal tuning gang and would fool 
anyone who casually glanced at the 
circuit (other Titan circuits use rec- 
ognised symbols for trimmer capaci- 
tors). 

Actually, this set is inductance 
tuned by sliding iron-dust cores in- 
side the aerial and oscillator coils. If 
you carefully examine the photo- 
graphs of the chassis, you can see the 





dial cord mechanism that’s used for 
sliding the cores in and out. 


Dial cord 


Behind the tuning knob, the dial 
cord is attached to a shaft in much the 
same way as in many Astor sets. One 
end then comes up to the top of the set 
and does a right angle turn around a 
dial cord pulley so that it runs parallel 
to a horizontal metal plate. As it 
progresses across the plate, an iron- 
dust core is attached to it at a strategic 
point and this is then threaded through 
one of the coils. The cord then contin- 


® The Titan Tiny set featured in this article is a hot-chassis set, with one 

side of the 240VAC mains directly connected to chassis via a fuse and 
as the other side connected to chassis via a transformer winding. This 
means that the metal chassis itself and any parts connected to it could 


easily be operating at 240V AC and this applies even if the fuse (which 
is actually a dial lamp) blows. 

Under no circumstances should any part of a hot-chassis set be touched 
while it is plugged into the mains. Hot-chassis sets are extremely dangerous 
and should be left strictly alone unless you are very experienced and know 
exactly what you are doing. 
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ues around another two pulleys and 
then traverses back across the plate 
and through the second coil (via an- 
other iron-dust core). 

Finally, the cord goes over another 
pulley and disappears down to the 
other side of the dial drive mecha- 
nism. 

It is a very simple version of the 
Astor tuning system but I don’t be- 
lieve it is as good. Some other sets, 
such as the Barlow Wadley XCR30, 
also used ferrite or iron-dust cores 
attached to a dial cord for tuning. How- 
ever, the Barlow Wadley uses just one 
core, a cam switch and three coils in 
line to tune the RF stage from 0.5- 
30MHz with 300° of control rotation. 
There is certainly nothing wrong with 
inductance tuning but getting it just 
right can sometimes be a problem. 

Adjusting the two tuned circuits 
does not appear to be a particularly 
easy job in the Titan Tiny. Theoreti- 
cally, it would be possible to shift a 
slug along the dial cord or to shift the 
actual location of the coil for best align- 
ment of the circuit. However, it ap- 
pears to me that it was a once in a 
lifetime alignment job although a de- 
termined restorer should be able to 
wring the last little bit of performance 
out of the set. 


Padder coil 


Most vintage radio restorers have 
become used to padders being either 
fixed or adjustable capacitors of 
around 400-450pF. There is no such 
thing in this set. If you believe the 
circuit notations implicitly, it has a 
padder coil across the oscillator coil. 
So how does this work? 

The inductance of the oscillator coil 
is less than the aerial coil in most 
domestic receivers. In this set, how- 
ever, it appears that the oscillator and 
aerial coils are the same — both electri- 
cally and physically. By paralleling 
another inductance, the effective in- 
ductance of the oscillator coil is re- 
duced to a value equivalent to what 
other sets use in this position. It also 
includes a conventional 350pF padder 
capacitor as well. 

The aerial coil has a capacitor to 
couple it to the aerial proper. This is a 
low value “gimmick” capacitor, which 
ensures that the aerial does not load 
the aerial tuned circuit to any degree. 

This receiver also includes bias and 
delayed AGC for the 6AN7 and 6N8 
valves. This bias (about 0.8V) and de- 
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The parts were all tightly packed in, as this under-chassis view reveals. The 
lamp in the bottom lefthand corner served as the mains fuse - crude and 
potentially lethal for the inexperienced serviceman! 


layed AGC is provided by a voltage 
divider consisting of 50kQ and 4kQ 
resistors from the oscillator’s grid. 

The audio output stage is a little 
strange in that the screen of the 6M5 
appears to be operating almost in a 
starvation mode. Most receivers have 
the screen coming directly off the HT 
line at the junction of the 2kQ resistor 
and the HT supply to the receiver RF 
stages. 


A real deathtrap 


We now come to the power supply. 
At first glance, and without the ben- 
efit of a circuit diagram, the Titan 
Tiny appears to be a conventional 
mains-operated set with a power trans- 
former. Brian initially thought so and 
so did I but to Brian’s dismay, the 
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mains appeared to have a short to the 
chassis. As a result, Brian cut the 
power lead off so that a deadly mis- 
take wasn’t made later on when he 
was endeavouring to restore the set. 

Some time later, however, the cir- 
cuit turned up in the AORSM Manual 
No.11 (1952) and this showed that the 
set is a “hot chassis” type. So how 
come it’s got a power transformer in 
it? 

Yes, it does have a transformer in it 
but it is still hot-chassis. In this set, 
the transformer only supplies the valve 
filaments and dial lamps. The HT is 
achieved by wiring the 6X4 as a half- 
wave rectifier, with one side of the 
mains connected to the plates via two 
350Q resistors (these limit the peak 
rectifier current through the 6X4). In 
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addition, a .005uF capacitor (mains 
rated) is fitted to each plate to sup- 
press interference on the mains. 

The Neutral (hopefully) side of the 
mains goes to the chassis via a fuse, 
which is actually another dial lamp. 

We now return to the missing back 
on this set. Without a back, this set 
would be lethal if it’s the mains Ac- 
tive (and not the Neutral) that’s con- 
nected directly via the fuse to the 
chassis. In other words, the chassis 
and much of the circuitry — including 
the dial lamps - would all be at 
240VAC! 

It all depends on which way around 
the mains is connected. 

But here’s the rub — this set is still 
dangerous even if it’s the Neutral that’s 
connected to the chassis via the fuse. 
As shown on the circuit, the Active is 
connected to the chassis via the power 
transformer’s primary. This means that 
if the fuse blows, the chassis will be at 
nearly 240V! 

If that happens, you yourself could 
act as the fuse and have nearly 240V 
placed across your body if you touch- 
ed the chassis and anything else that 
is earthed. What a lovely death trap! 

Back in the 1950s and earlier, the 
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This rear view shows how the major parts fit into the 
space. The dial-cord is connected to tuning slugs which 
slide backwards and forwards inside the tuning coils. 


safety of the user was not considered 
as important as it is now. To make 
matters worse, the knob was missing 
from the volume control on this set 
and the metal shaft was protruding 
through the cabinet. Later sets used 
recessed metal or plastic shafts so that 
the possibility of an electric shock or 
worse was eliminated. 

I don’t know what sort of back was 
originally attached to this set but I 
suspect that it was probably a thick 
cardboard type with perforations for 
ventilation. The circuit shows a line 
switch but Brian’s set has no such line 
switch. Perhaps it was removed at 


The Healing Model 24 is 
a small wooden 3-valve 
receiver manufactured by 
A. G. Healing in 1934. 
The set uses the following 
valves: 57 detector, 2A5 
output and 80 rectifier. 
| (Photo and information 
| courtesy of Historical 
Radio Society of 
Australia). 
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some time in the past, when the back 
was lost? 


Restoring the set 


This little set isn’t up and running 
yet. It has obviously been serviced in 
the past, as some of the parts have 
been replaced with newer compo- 
nents. And with the replacement of a 
few critical components, there is no 
reason why this set should not per- 
form quite reasonably. 

Tuning of the IF stages should not 
be a drama but the front-end circuits 
may prove a bit of a challenge. The 
Titan Tiny was obviously designed for 
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‘A vital part is missing om this Titan Tiny and that's the 
back. During operation, the chassis could be at 240V AC 
and that make it potentially lethal. 





the lower end of the market, with a 
simple box-shaped cabinet, a tiny dial 
scale and no outstanding features to 
get excited about. But as a kitchen set 
in a metropolitan setting, it would 
have been quite adequate. 

The biggest black mark against it is 
the fact that it is a hot-chassis set. This 
makes it a real deathtrap for the inex- 
perienced serviceman — anyone touch- 
ing the bare metal chassis or any other 
parts could easily be touching the 
mains Active, even if the fuse has 
blown! 

Hot-chassis sets need to be designed 
with great care if they are to be safe for 
use by the general public. Some manu- 
facturers were quite conscientious in 
their endeavours to make their sets 
safe but others made apparently little 
effort by today’s standards. 


Warning label 


Would I be pleased to have one of 
these sets in my collection? Yes, I 
would — not because I think it’s mar- 
vellous but because it’s an example of 
a very simple little set that achieves 
some things in interesting ways. 

I would restore it and make it as 
safe as I could and plaster a big label 
on the back warning that it is a hot- 
chassis set. And would run it through 
a 1:1 ratio isolation transformer as an 
additional precaution. 

Finally, my thanks to the reader 
who pointed out the correct spelling 
for “mantel” in Mailbag for November 
2001. Yes, mantel radios were de- 
signed to sit on a mantelpiece. sc 
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Measuring mobile 
phone radiation 


Have you ever done a project that 

measures the radiation from mobile 
phones/towers? (F. C., Kensington, 
NSW). , 
@ No we haven’t. You need a cali- 
brated yagi or dipole together with a 
calibrated signal strength meter and 
possibly a spectrum analyser as well. 
It is not a simple measurement. 


A shocker 
of a question 


I have some questions relating to 
electric shock. Why don’t we feel any 
electric shock when we touch a 1.5V 
DC battery? Is it the current too small? 
Why don’t we feel any electric shock 
when we touch 12V DC car battery? 
Would we feel any electric shock when 
we touch a 240V DC battery? 

How does electric shock occur? Does 
it depend on the strength of the elec- 
tric current and the conductivity of a 
human being? What is the minimum 
current that causes a tingling feeling? 
(K. W., via email). 

@ The severity of electric shock is 
directly related to the current that 
flows. A few milliamps causes tin- 
gling while 10mA is quite severe and 
enough to kill a child in some in- 
stances. In normal circumstances you 
need more than about 40V to cause a 
shock or tingle but where you make 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip.com.au 


really good contact (ie, with both 
hands moistened and around large 
metal contacts) you can get a substan- 
tial shock with as little as 12V. A 240V 
battery could easily kill you. 


Triac for 
darkroom timer 


Back in April 1995 you published a 
circuit for a Darkroom Timer. I’m try- 
ing to find areplacement for the MAC- 
320A8PF Triac as this device is no 
longer available. Can you help? (B. 
W., via email). 

@ Use the Philips BT137F (F stands 
for isolated tab). You can buy it from 
Jaycar. 


Some motors don’t 
like low speeds 


I have only just read the “Ask Sili- 
con Chip” section of the September 
2001 issue. Regarding the ‘Power Rat- 
ing For Speed Controller’ question, 
even though the speed controller may 
be suitable for continuous use, the 
motor concerned may object to being 
used at a reduced speed for a long 
period. 

Motors are designed to run at their 
rated speed, usually being cooled by 
their own internal fan. When they run 
at areduced speed the cooling airflow 
is reduced and they can overheat 
sometimes to the point of burnout. 

If the motor concerned is a fixed 
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one it may be possible to install a 
separate cooling fan (eg, computer fan) 
to keep it within its rated temperature. 
I hope this information is of use. (B. 
A., via email). 
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Extra inputs for AV 
distribution amplifier 


I would like be able to add addi- 
tional (switchable) inputs to the 
Audio/Video Distribution Ampli- 
fier featured in the November 2001 
issue, to cope with the situation of 
say using separately a cable TV box, 
two VCRs & DVD, feeding a TV, and 
also feeding the output ‘back’ to the 
VCR’s line-input for recording/dub- 
bing, plus (sound) to a hifi system. 

This situation must be quite a 
usual setup in the home and would 
cope with recording the ‘input’ de- 
vice at any time whether the TV 


@ You make a good point although it 
is one that we have covered before 
albeit not in the constructional arti- 
cle. 


World TV 
frequencies 


I need to know the actual TV trans- 
mitting frequencies (not channel num- 
bers) for the TV systems in UAE and 
Saudi Arabia. I have searched high 
and low. Please help. (M. A., via email). 
@ The ideal source for this info is the 
World Radio & TV Handbook. It is 
available from Dick Smith Electronics 
at $47.88; Cat B-2101. 


Video sharpening 
with Dr Video 


I’ve recently bought the kit for the 
Dr Video and have tried it out. Al- 
though the picture was pretty good, it 
was not quite as good as I would have 
liked it to be. In the kit instructions it 
says: “by varying the 330Q resistor up 
or down you can change the amount 


was on or off. 

Is it just a case of buying a video 

switch box to use before the distri- 
bution amplifier or is there a more 
elegant solution? Or has a project 
been designed for this purpose? (B. 
F., Brighton, Vic). 
@ The best way is to use an AV 
switch box ahead of the distribution 
amplifier, as you suggest. Trying to 
build input source switching into 
the amp would be messy. A switch 
box should be fine. But note that 
the audio channel output resistors 
should be reduced from 47kQ to 
1kQ or so. 





of high frequency video boosting given 
by the Sharpen switch”. What would 
be the absolute maximum I should 
vary it or what is the next best resistor 
value to use? I also have the same 
questions about the 82pF capacitor. 
(P. B., via email). 

@ The limit to video sharpening 
comes about when you observe more 
noise and graininess in the picture. So 
vary the resistor and capacitor with 
this fact in mind. 


Bigger lamp 
for rev limiter 


I have just purchased a kit for the 
Rev Limiter published in the April 
1999 issue. I want to know if it is 
possible to replace the indicator lamps 
with relays to operate a much bigger 
indicator light, say a 21W bulb , as I 
run a racecar and want an indicator 
that I will notice. (T. M., via email) 

@ You can replace each lamp with a 
12V relay and a diode, with the anode 
to the transistor collector and cathode 
to OV; ie, the diode is reverse-biased. 


WARNING! 


Testing frequency 
response of speakers 


I’m trying to find out how to meas- 

ure the frequency response of my 
speakers. Can you help me? (A. H., via 
email). 
@ Measuring frequency response of 
speakers is not simple and you would 
be wise to refer to a textbook on this 
subject. For the simplest of tests, you 
will need an audio generator or a CD 
with test frequencies on it, a calibrated 
microphone and an AC millivoltmeter 
with a wide bandwidth. 


Radfax decoder 
software 


Can you please supply the software 

for the Radfax decoder featured in the 
November 1989 issue of SILICON CHIP? 
I have contacted the Author, Michael 
Delahunty, but he can no longer sup- 
ply it, due to a past computer crash. 
(A. M., Reservoir, Vic). 
@ We do not have the software either 
but perhaps a reader can send it to us, 
whereupon we will send it to the au- 
thor (and to you). 


How to stop rust on 
camera screws 


I have a question that you may be 
able to answer. I have an older video 
camera that had a problem with the 
zoom motor. Minor problem, easy to 
fix, however, after removing the origi- 
nal factory screws, and putting them 
back again, the screws have ‘oxidised’ 
and are starting to rust very quickly. 

I had the same problem with the 
internal mechanism screws of my 
VCR. Is this a tamper-proof feature? Is 
there any way to prevent the screws 
from going rusty? (A. P., via email). 

@ Our guess is that the screws origi- 
nally had some protective clear enamel 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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More current for 
white LED torch 


I recently purchased a kit for the 
6 white-LED torch (published May 
2001) from Dick Smith Electronics. 
I notice that the LEDs are rated for a 
continuous forward current of up 
to 30mA (and can tolerate spikes of 
up to 200mA for less than 10 micro- 
seconds) but that the circuit deliv- 
ers 18.5mA. 

You say that in practice the cur- 
rent is slightly higher than this but 
you don’t specify by how much. 
Am I likely to destroy the LEDs if I 
replace the 27 resistors in series 
with the LEDs with 20Q or 18Q 
resistors, giving a current of 25mA 
and 28mA respectively to each 
LED? I would like to make the torch 


over them which you have disturbed, 
allowing corrosion to proceed. Possi- 
ble tip: put clear nail varnish over the 
screws that have been disturbed. 


Surround sound 
amplifiers 


I recently built the surround sound 
decoder and digital delay board from 
the May 1999 issue of “Electronics 
Australia” and would like to build 
suitable amplifiers for the centre and 
rear surround channels. The rear chan- 
nel usually has two speakers in paral- 
lel which would result in a 4Q load. 

My main amplifier is capable of 50 

watts RMS per channel. Could you 
advise me of the power output re- 
quired for the rear and centre chan- 
nels that would be a suitable mix for 
my current main amplifier? (Y. C., via 
email). 
@ Have a look at the 50W module 
described in the March 1994 issue of 
SILICON CHIP. Kits are available from 
DSE, Jaycar, etc. We can supply the 
March 1994 issue for $7.70, including 
postage. 


Glue gun 
temperature control 


Iam using a 10W 240VAC glue gun 
to make candles and I find it gets far 
too hot for the wax I am using. What is 
the best way to control the tempera- 
ture? (A. Q., Adelaide, SA). 


www.siliconchip.com.au 





as bright as possible but I do not 
want to put the LEDs in jeopardy. 
(S. H., via email). 

@ We do not recommend driving 
the LEDs with more current than 
that afforded by the 27Q resistors. 
This is because the turn on voltage 
for the LED could be lower than the 
typical 3.5V, causing a higher cur- 
rent flow. 

The only realistic way to meas- 
ure and reset the LED current to a 
higher value is to measure the volt- 
age across each resistor and the re- 
place the resistor with a value 
which will provide the desired cur- 
rent. 

Also the inverter driving the LEDs 
is not suitable for driving all six 
LEDs at 30mA as it does not have 
this much power output. 





@ Have a look at the article entitled 
“Power Control With a Light Dim- 
mer” in the October 1996 issue. Al- 
though this article described power 
control for soldering irons, the idea is 
equally applicable to glue guns. 


Leakage on engine 
immobiliser 


I am enquiring about the Engine 
Immobiliser described in the Decem- 
ber 1998 issue. The immobiliser board 
has about 0.4MQ across collector and 
ground of Q1 when in the idle state. 
This is enough to affect the points and 
not allow starting when the unit is not 
turned on. 

Everything works well with the 

overall kit and all is OK once the 
standing 12V is removed from the 
board. Is there a correction for this or 
do I need to look at my own handi- 
work? (B. M., via email). 
@ Try shorting the base and emitter of 
Q1. If this eliminates the 0.4MQ, it 
suggests that you may have leakage in 
the earlier stages or across the PC board 
itself. 





Notes & Errata 


LP Doctor, January 2001: in order to 
avoid residual mains voltage across 
the transformer when the power 
switch is off, the associated .01pF/ 
250VAC capacitor should be reduced 
to .001pF/250VAC. sc 












MicroZed 
Computers 


HAS MADE THESE NAMES 
FAMOUS IN AUSTRALIA 


PAPALLAX 4 


micro SUnginecring 


Rahs Cue. 
NOW WE INTRODUCE 





















Basic Micro offer ATOM: 
a Stamp? lookalike with 
extended capabilities available 

in an IC or OEM format. 


ap Kc] 










A development board with 

sockets for IC and OEM version 

with a breadboard space 
instead of solder pads. 


Basic Micro also offer BASIC 
compilers, programmers and a 
range of development boards 

for 18, 28 and 40 pin PIC Chips. 


MicroZed Computers 


PO Box 634, Armidale, NSW 2350 
(296 North Cooke’s Rd) 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
Mob: 0438 277 634 
http://www.microzed.com.au 
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Cash in your surplus gear. Advertise it here in Silicon Chip. | 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 



































Enclosed is my cheque/money order for $ or please debit my 
O Bankcard 0) Visa Card O Master Card 













































































Card No. | | 
Signature Card expiry date / 
Name 
Street 
Suburb/town Postcode 
a Na ree ey 
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FOR SALE 





DAY/NIGHT COLOUR Camera with IR 


LEDs SEE-in-the-DARK Water Resist- 
ant for disturbance-free Baby - Bird - 
Animal - Porch - Driveway surveillance 
from $265 * www.allthings.com.au 





TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 

http:/www.alphalink.com.au/~zenere 





PC CCTV Surveillance Digital-Video- 
Recording W98/ME/2000 Web-Cam 








Remote-View Dial-In Dial-Out Paging | 


768 x 576 Resolution software from 
$99 ! www.allthings.com.au 





SPEAKER REPAIRS. New surrounds 
and voice coils. New and reconditioned 
speakers, boxes and kits. (03) 5986 
1128, 0418 125367. 





HAVE A PCB, BUT NO SCHEMATIC? 
Provide us with a sample and we will 
supply you with schematics. 
www.elcomtel.com.au 

Ph (02) 9711 9523 





VCR Controller use your home VCR 
to Record Events Wireless IR Learn- 
ing Remote from $30 
www.allthings.com.au 





TRANSMITTING COLOUR SECURITY 
CAMERA AND RECEIVER $NZ550, 
Video sender kit $NZ250, both 2.4GHz, 
1km+ line of sight, Headset-vox, Bone- 
conduction mic. Lots more. 
www.amalgamate2000.com/sales 





GAFFA TAPE, Limited Stock 

Black or silver 25m rolls, $9.90 each; 3 
or more rolls, $8.00 each 

OFC SPEAKER CABLE, Can sell by 
metre length but price will vary. 

30 x 0.16 strand ........ $55.00/100m 
105 x 0.12 strand........... $88.00/100m 
259 x 0.12 strand......... $198.00/100m 
413 x 0.12 strand......... $330.00/100m 
Fig 8. 14 x 0.2 strand.....$27.50/100m 
Fig 8. 24 x 0.2 strand.....$49.50/100m 
Teknicolour Ph: (02) 8850 4960. 


www.siliconchip.com.au 








EATHER STATIONS: Windspeed & 
irection, inside temperature, outside 
emperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
5968 4863; fax: (03) 5968 5810, PO 
Box 18, Emerald, Vic., 3782. ACN 006 
399 480. 






























KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 





SEE-in-the-DARK Camera with IR 
LEDs Water Resistant Case for distur- 
bance-free Baby - Bird - Animal - Porch 
observation from $147 * NEW Wire- 
less Version available NOW ! * 
www.allthings.com.au 





UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HCO8, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and someAVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 












Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 








- CENTRAL COAST FIELD DAY, SUN- 
DAY 24TH FEBRUARY. Don’t miss Aus- 
tralia’s biggest and best exhibition and 


www.siliconchip.com.au 





Satellite TV Hecenuon 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 


etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM PIL, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 





Necd prototype PC hoards) 
We have the solutions - we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low tions 
9 1 offs to any quantity 9 
Artwork design ifrequired A 
» § 0 Call for obligation free quote... © m 
, INSTANT PCBs, POBox 448, Avalon 2107 ol 

Ph (02)9974 11 02)9974 5491 


sale of new and used radio and com- 


munication equipment at Wyong Race 
Course, just 1 hour north from Sydney. 
Gates open 8.30 a.m. Special Field Day 
bargains from traders and tons of 
disposals gear in the flea market. Ex- 
hibits by clubs and groups with inter- 
ests ranging from vintage radio, packet 
radio, scanning, amateur TV and satel- 
lite. www.ccarc.org.au Ph (02) 4340 
2500. 





MINI Cameras with Microphone only 
$44 |! COLOUR only $79 ! 
www.allthings.com.au 





NEED A PCB FOR YOUR IDEA? Sup- 
ply us with your schematic. We can 
design and supply you with a PCB. 
www.elcomtel.com.au 

Ph (02) 9711 9523 





HOME SOHO PAKS DIY only ! $82 / 
$109 ! Mono / COLOUR Camera & 
MICROPHONE + Plug-in 20 metre AV 
Cable Set + Plug Pack ! 
www.allthings.com.au 





VIDEO amplifiers, Stabilisers, TBCs, 
Converters, Mixers, etc. QUESTRONIX 
(02) 9477 3596. 



























New New New = 
panto Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 
Slpertome Electronics 


PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 
















BIG CLOCK (Silicon Chip, 3/2001) 
and TELEPHONE CALL LOGGER 
(Silicon Chip, 12/2001) available from 
www.ozitronics.com or ring (03) 9434 


3806. 





DIY CCTV PAKS 


4 Cameras Mikes & Switcher .... $265 
4 COLOUR & Switcher........... $385 
4 Cameras Mikes & PC DVR .... $311 
4 COLOUR & PC DVR...........+. $431 
4 Cams Mikes & QUAD.............. $347 
4 COLOUR & QUAD ............::8 $637 


Time-Lapse 24 hr VCR only $449! 
DIY INSTALL-PAKS Plug-In Cables — 
Power Supply — etc 
www.allthings.com.au 





FM TRANSMITTER/MODULATOR(S) 
— DX Antenna Systems, rack mount, 
PLL front panel tuning, 87.6 — 108.0Mhz, 
output adjustable to +50dBmV — 75ohm. 
Stereo audio line inputs, -10 - +10dBm. 
Quality unit with lots of uses. $220. (02) 
9913 8575, 0408 403159. 





SMD LEDs for your phone mods and 
components go to www.lazer.com.au 





ELECTRONICS MAGAZINES: EA, ET 
PW and PE from early 60’s to late 90’s, 
almost complete 0408 339410 or 
watgully @ wizard.teksupport.net. 
continued next page 
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GS. & W.M. MILLAR 
ELECTRONICS SUPPORT SOLUTIONS 
Electro-mechanical/Electronic repairs, rebuilds, | 
maintenance, calibrations etc. 
Quality service at your site/s or in our workshop. 
PH: 0416 278-775 
















Positions At Jaycar 
We are often looking for enthusiastic 
Staff for positions in our retail stores and 


head office at Silverwater in Sydney. A 
genuine interest in electronics is a ne- 
cessity. Phone 02 9741 8555 for current 
vacancies. 





NEED A SPARE WHICH IS NO 
LONGER AVAILABLE OR TOO EX- 
PENSIVE? We can design and supply 
a replacement. www.elcomtel.com.au 
Ph (02) 9711 9523 









USB KITS: DDS-HF Generator, 4-chan- 
nel voltmeter, 1- relay card. Also digital 
oscilloscope and temperature loggers. 
http://www.ar.com.au/~softmark 













RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. rcsradio@cia.com.au 
www.cia.com.au/rcsradio 





PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 





DOME CCTV Cameras from $49 / $75 
Mono / Colour www.allthings.com.au 














DESIGN DEADLINES? If you have 
more work than you can cope with, then 
we can assist you with the design. 
www.elcomtel.com.au 

Ph (02) 9711 9523 






lettering on spine & cover 







5644 & quote your credit card number. 
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KITS-R-US 08-82703175 


More at www.bettanet.net.au/GTD 

$2 PACKS 

Buy 10 packs, get the 11th one free 

#001 20 x quality USA nylon cable ties 
#002 10 x 14-pin IC sockets 

#003 20 x 16-pin dip 8 x 47k resistor array 
#004 20 x 7408 quad 2 input and gate 
#005 10 x 1.5uF 6VW SMD chip capacitor 
#006 10 x 0.47uF 20VW SMD chip capacitor 
#007 10 x 2.2uF 2VW SMD chip capacitor 
#008 2 x 8MHz ceralock for PIC CPU chips 
#009 4 x Murata UHF 3pF trimmer cap 
#010 2 metres 40-way IDC cable 

#011 2 x 52-pin PLCC IC sockets 

#012 6 x BF86 no brand RF transistors 
#013 40 x 1N4148 signal diode ($5/100) 
#014 2 x DB series connectors your 
choice of any 9 to 50 pin M/F plugs and 
sockets, limited stocks. 


KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 


& REPAIR: 

@ Australia wide service 

@ = Small production runs 

® Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email flashdog @ optusnet.com.au 


WANTED 








WANTED BACK ISSUES SILICON 
CHIP: May 1990; June, August 1991; 
Feb, May, July, Nov, Dec 1992; Jan, 
May 1993; Feb, March 1996; March 
1998; Feb 1999. Will pay reasonable 
price. Contact Alan (03) 9460 3091. PO 


Box 219, Reservoir 3073. 





WANTED: US ARMY VHF FM POWER 
AMPLIFIERS: AM-4306/GRC. For 
parts. T. R. Briggs, 9 Norfolk St, Perth, 


Tasmania 7300. Ph. (03) 6398 2118. 


* Each binder holds up to 14 issues * Heavy 
board covers with 2-tone green vinyl covering 
%& SILICON CHIP logo printed in gold-coloured 


Price: $A12.95 plus $A5.50 p&p each (Australia 
only; not available elsewhere). Buy five and get 
them postage free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 

















0330. Fax (02) 9738 0334. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 













www.siliconchip.com.au 








| oT 


PSST WANT A Rada ane) 


FREE |; 


[3 
oe cS 







ie E 


t 
| en 


ler te r iT i 
GIronigs: 












subscribe to SILICON CHIP 
and we’ll give you a Copy, 
ust to say “thanks”! 

Dr, if you prefer, a copy of SILICON CHIP’S “COMPUTER OMNIBUS” 
Dr a SILICON CHIP Data Wallchart. The choice is yours. 


We value your support. In fact, we cannot exist without it. That’s why we want to say “thanks” with our 
yift to you. Subscribing to Australia’s only electronics magazine will also save you money, you'll get 

it earlier than it appears on the news-stands, you get a 10% discount on any other SILICON CHIP 
erchandise (books etc) ... and your support is vital to ensure your magazine remains strong. 











ast Bench, Computer Omnibus and Wall Chart can also be purchased separately 





SUBSCRIPTION RATES: | YES! | want to become a SILICON CHIP subscriber for C0 tyr C2 Yr L] With Binder(s) EI 
| E 
| (Aust rates include GST) 1 Year 2 Years | NGI SHE E 
j Spgs on = t |e 

| Australia oe ad 13 VOU AUUOSS? ss secearcces cipmncqnrtre mw oped document ad suMPE Ena SA MEME EMU Tee. is 
Australia with binders $83" = 159" E 
TOW SUDGIDE ents a aasn eemnunie norca sun tirereh arcane C10) Cen eee ee Postcode........ 1= 


‘New Zealand (by air) = 77" = 440" 


) Overseas {hy air) 5" 50" 
) WHICH GIFT WOULD YOU LIKE? oO = OQ 


M ricx one’ Payment by: L) Cheque Enclosed OR is 
SILICON CHIP'S TEST BENGH . 
i SILICON CHIP'S COMPUTER OMNIBUS | CardNo:L_l J | Il | | J J J | J J | | | J expiry; Lt tt | J 
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Phone orders: (02) 9979 5644 (9-5, Mon-Fri) 
SILICON GHIP PUBLICATIONS Fax orders: (02) 9979 G503 (24 hrs, 7 days) 


MAIL ORDERS: PO Box 139 Collaroy NSW 2097 — Emailorders: silchip@siliconchip.com.au (24 hrs, 7 days) 
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Own an EFI car? by | 
want to get the =; 

best from it? ” 
You'll find all you * 
need to know in _ 
this publication 
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Here it is: a valuable collection of the best EFI features from ZOOM magazine, 
with all the tricks of the trade — and tricks the trade doesn't know! 
Plus loads of do-it-yourself information to save you real $$$$ as well... 


HERE ARE JUST SOME OF THE CONTENTS .. . 


@ Making Your EFl Car Go Harder @ Building A Mixture Meter @ D-I-Y Head Jobs 
@ Fault Finding EFl Systems @ $70 Boost Control For 23% More Grunt 
@ All About Engine Management ™ Modifying Engine Management Systems 
m@ Water/Air Intercooling @ How To Use A Multimeter ™ Wiring An Engine Transplant 
@ And Much More including some Awesome Engines! 


AVAILABLE DIRECT FROM SILICON CHIP PUBLICATIONS 
PO BOX 139, COLLAROY NSW 2097 - $8.95 Inc GST & P&P 
To order your copy, call (02) 9979 5644 9-5 Mon-Fri with your credit card details! | 


FROM THE PUBLISHERS OF “SILICON CHIP” 





